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UST A ALL-NEW, LOW-PRICED SHORTWAVE RECEIVER 
IN OVER 10 YEARS! 


New National NC-60 SPECIAL 
Breaks All Sales Records For Christmas 


First reports from National Co. 
Distributors indicate that the new 
NC-60 SPECIAL is breaking all 
sales records for low-priced SWL 
receivers during the Christmas 
season. The manufacturer is 
scheduling overtime shifts to 
meet distributor orders. It's no 
wonder why you consider the 
smart, modern appearance and 
exclusive features which combine 
to make the NC-60 SPECIAL 
America’s top value in standard 
broadcast/shortwave receivers. 


The NC-60 SPECIAL covers .54 to 
31 mc in 4 bands with full electri- 


cal bandspread on all frequencies. 
Features exceptional sensitivity 
with separate tuning coils for each 
band. Has separate general cover- 
age and bandspread tuning 
capacitors, front panel phone jack 
and built-in speaker. Standard 
broadcast, civil defense, WWYV, 
marine, aircraft, amateur and 
world wide shortwave frequencies 
are clearly marked on dial .110 
volt AC/DC. 


ONLY $5.95 DOWN Suggested 
price $59.95. Most National Co. 
| Distributors offer budget terms. 


NATIONAL CO. DISTRIBUTORS OFFER FREE 
417°" SPEAKER WITH NC- 
109 OR NC-188 RECEIVER! 


NC-109 PLUS NTS.1 SPEAKER 
Regularly $217.45 

NOW ONLY $19.95 DOWN 

full suggested cash orice $199.95 


NC-188 PLUS NTS-1 SPEAKER 
Regularly $177.45 

NOW ONLY $15.95 DOWN 

full suggested cash price $159.95 


For a limited time only, most 
National Co. Distributors offer an 
opportunity to buy and save 
$17.50 on the purchase of either 
the NC-109 or NC-188 receivers. 
You get the receiver PLUS speaker! 

. BOTH FOR THE PRICE OF 
THE RECEIVER ALONE! See your 
National Co. Distributor now and 
save. 


NC-109 . . . Covers 540 kc to 40) 
me in 4 bands. Calibrated band- | 
spread for 10-80 meter bands. | 
Exclusive “MICROTOME” filter! 
provides 5 degrees of super-sharp | 
selectivity. Sensitivity 1-2 micro- | 
volts with 10 db signal/noise ratio. 
Separate high frequency oscillator 
with temperature compensated | 


ceramic coil forms reduces drift 
to .01% or less. Separate product 
detector for SSB makes the NC- 
109 America’s lowest priced SSB 
receiver. 


NC-188 . . . covers 540 ke to 40 
mc. Directly calibrated for 4 
general coverage ranges and 5 
bandspread ranges for 10-80 
meter bands. Has RF amplifier 
stages, two IF stages, and two 
audio stages. Has tone control, 
antenna trimmer, S-meter, sepa- 
rate RF and AF gain controls, 
automatic noise limiter. Has tem- 
perature compensated and venti- 
lated high frequency oscillator for 
increased stability. 
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NAAA FORMED 


New Organization To Stimulate 
Interest in Shortwave Radio 


The NAAA is the NATIONAL 
ASSOCIATION OF ARMCHAIR 
ADVENTURERS—a grand group 
of bold, dare-do-wells devoted to 
effortless world-wide travel and 
adventure through the medium of 
shortwave radio listening. Mem- 
bership in the exclusive, inter- 
national organization is limited to 
those with courage to risk 50c for 
a colorful membership certificate 
and a copy of an exciting new 
book on Shortwave Listening. 
Tells when, where and how to 
listen. Provides log for listing each 
exciting shortwave adventure. 
Send 50c to NATIONAL CO., 
| INC., MALDEN 48, MASS. 


Learn at Home ein". 


A HIGHLY 
RESPECTED TRADE— 
START SOON TO 
EARN EXTRA MONEY 
IN SPARE TIME 


to Fix 


IN YOUR 


Electrical Appliances 


To build a better future, get into a field where there’s 
much important work and the security that comes from 
knowing a [ese trade. Servicing electrical appliances 
offers that OPPORTUNITY. Every wired home has 
many electrical appliances and millions and millions of 
new appliances are sold every year. Owners pay well to 
keep them in repair. That’s making a fast-growing need 
for trained men. 


Add To Your Income Starting Soon 
Need For Service Technicians Increasing 


Make extra money in your spare time. Start soon to 
fix electric toasters, fans, clocks, vacuum cleaners, and 
other electric appliances for your neighbors and 
friends. Work in your basement, garage or spare room. 
It’s easy to increase your earning pawer—to pay for 
your training many times over—to have extra money 
to buy things you need. 


Learn and Earn with Multi-Use 
Tester Built with Parts We Send 


This course includes the parts to build a portable, sturdy 
Appliance Tester that helps you locate electrical defects 
quickly and easily. You use it to learn and do actual 
electrical appliance repair jobs. If you want better pay 
learn this good trade. No need to give up your present 


job. You can train at home In your spare time for only 
$3.00 down and $6.00 a month. A small price to pay for 
increased earnings, a more secure future. Paste coupon 
below ona ___ postal or mail in envelope for free book and 
sample lesson. Address National Radio Institute, Dept. 
D4B9, Washington 16, D. C. 


MAILING THIS 
COUPON MAY START 
YOU TO SUCCESS 


LESSON AND BOOK; 


NATIONAL RADIO INSTITUTE, Dept. D4B9, Washington 16, b.cl 
| Please send me Electric Appliance Training lesson and book | 


freé. (No salesman will cal].) l 
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/ These men are getting practical tra 


ELECTRICITY —xQpkugoer 
Pe ocectrroncs GOYN E 


ON REAL in Chicago — prepare for today’s TOP OPPOR- | 
A uk en Motors—Generators UNITY FIELD. Train on real full-size equip- 


ining in FLECTRONICS 


—_ Swi _ ment at COYNE where thousands of successful 
we \ Pes ela men have trained for over 60 years gee 
Appliances— oldest, best equipped school of its kind. Profes- | 
pat Automatic sional and experienced instructors show youy 
Electronic how, then do practical jobs yourself. No pre 
Control Units vious experience or advanced education needed. { 


Employment Service to Graduates. 
START NOW—PAY LATER—Liberal Finance and Pay-{ 
ment Plans. Part-time employment help for students. 
GET FREE BOOK—‘‘Guide to Careers’’ which describes | 
your training in ELECTRICITY-ELECTRONICS and 
TELEVISION-RADIO ELECTRONICS —no obliga- ] 
tion; NO SALESMAN WILL CALL. | 
Coyne Electrical School, 1501 W. Congress Parkway 

Chartered Not For Profit Chicago 7, Dept, 29-2A 


RADIO ELECTRONICS PUTT TY ey 
ON REAL COYNE ELECTRICAL SCHOOL 


TV Receivers— ' Dept. 29-2A —New Coyne Building 
Black and White | 1501 W. Congress Pkwy., Chicago 7, III. | 
and Color J Send BIG FREE book and details af all the | 
AM-FM and training you offer. 
Auto Radios ff ] 
Transistors I Name. 
Printed Circuits ie > = 
d 


TELEVISION 


Test Equipment J 
U City. 


anes Sate 


The future is YOURS in TELEVISION! 
A fabulous field—good pay—fascinating work—a 
prosperous future in a good job, or independence in 
your own business! 


Send Coupon or write to address below 
for Free Book 


— nant and full details, 

Coyne brings you MODERN-QUALITY Television Home Train- in¢luding easy 
b Ses — Payment Plan. 
ing; training designed to meet Coyne standards at truly lowest cost Ee 

es “ Peas No obligation, no 
—you pay for training only—no costly ‘put together kits." Not an 1 ill call 
old Radio Course with Television “tacked on.”” Here is MODERN ‘S™e5™man will cali. 
TELEVISION TRAINING including Radio, UHF and Color TV. STOTT TT 
No Radio background or previous experience needed. Personal ! COYNE Television 
guidance by Coyne Staff. Practical Job Guides to show you how to Home Training Division 
do actual servicing jobs~moke money eorly in course. Free Life- Dept. 29-H2 New Coyne Building 
time Employment Service to Graduates. | 1501 W. Congress Pkwy., Chicago 7, It. 


' Send Free Book and details on how I can get 
a N 
ELECTRICAL SCHOOL 


Coyne Quality Television Home Training at 
| low cost and easy terms. 


| Name 
CHARTERED AS AN EDUCATIONAL INSTITUTION B. W. COOKE, Jr., President | 
NOT FOR PROFIT Coyne~the Institution behind this train. » Address 
1501 W. Congress Parkway + Chicago 7. Dept. 29-H2 is ninvechoolajtishind Founded ion, | City State 
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This month's cover drawn by Ed Valigursky 


COMING NEXT MONTH 


POPULAR “335" 


ELECTRONICS 


ZIFF-DAVIS PUBLISHING CO., One 
Park Ave., New York 16,N. Y. William 
B. Ziff, Chairman of the Board (1946- 
1953}; Williom Ziff, President; W-. 
Bradford Briggs, Executive Vice Presi- 
dent; Michael Michoelsan, Vice Presi- = 

dent and Circulation Director; Hershel (ON SALE FEBRUARY 24) 
8. Sarbin, Secretary; Howard Stoughton, 

Jr., Treasurer; Albert Gruen, Art Director. 
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oN V2 '@: The home experimenter on our March cover is deep inthe 
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midst of trouble-shooting an a.c./d.c. receiver. Surrounded 


Cura’ ine a A 
by all that test equipment, he should be particularly in- 
terested in the special POPULAR ELECTRONICS series ex- 

BRANCH OFFICES: Midwestern Office, oni t : i 

434 S. Wabash Ave., Chicago 5, lil. ib ee she: tenn: ore eerie: of eet erent 

Jim Weakley, advertising manager; special interest to the build-it-yourself fans will be 
Western Office, Room 412, 215 W. 7th construction articles on a one-transistor, four-channel 
St., Los Angeles 17, Calif, James R. mike mixer and a pocket FM signal injector. An article 


Hence -duverising manager on the vertical antenna, theory and installation, will ap- 


Foreign Advertising Representatives: peal to the hams. ; 

D. A. Goodall Ltd., London; Albert Mil- An exclusive POPULAR ELECTRONICS feature will de- 

hado & Co., Antwerp and Dusseldorf. scribe some of the hazards presented by the new atomic 
power plants. 


SUBSCRIPTION SERVICE: Forms 3579 and all subscription correspondence should be addressed to Circulation Department, 434 South 
Wabash Avenue, Chicago 5, Ilinois. Please allow at least four weeks for change of address. Inctude your old address as well as 
new—enclosing if possible an address labei from a recent issue. 


CONTRIBUTORS: Contributors are advised to retain a copy of their Manuscripts and illustrations. Contributions should be mailed to the 
New York Editorial Office and must be accompanied by return postage. Contributions will be handled with reasonable care, but this 
Magazine assumes no responsibility for their safety. Any copy accepted is subject to whatever adaptations and revisions are neces- 
sary to meet the requirements of this publication. Payment covers all author's, contributor'’s and contestant's rights, titles, and interest 
in and to the material accepted and will be made at our current rates upon acceptance. All photos and drawings will be considered 


as part of material purchased. 
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& New? 


GET FULL FACTS 


FREE! iY ‘i Arent for a 


» Profitable, Exciting Future 


=oEFlectronics 


Required! 


Opportunities were 
Wer Greater for the man 
3 wants to get someplace 
and be somebody than they are 

today in the fast-expanding, profit- 
able field of Electronics. 


Let us tell you without cost or obligation 
how you may prepare for a real career in one 
or more branches of Electronics, either in 
our well-equipped Chicago or Toronto lab- 


- : oratories—or at home without interfering 
NO ADVANCED : with your present job. Send coupon for 
EDUCATION NEEDED! 4°. % RhEestects tccey 


Prepare now for Electronic job % >. ' AN EXCELLENT OPPORTUNITY 
opportunities in — i ‘ FOR MEN 17-55! 


oe Missile —— Even if you haven't an advanced education, 


Control Automation : find out how you may prepere in your spare 
Computers Electronics “y time at home, te enter the BIG OPPORTUNITY 
Radio Industrial 4 ' field of Electronics. Mail coupon TODAY! 
Television Electronits > 

Broadcasting Your Own 


Communications Service Shop Sample Booklet FREE! 


We'll give you a free copy of an 
interesting booklet, “Electronics and 
YOU.” See for yourself how you 
moy take advantage of the 
opportunities in this growing field, 


Free Employment Service 


DeVry Tech's Placement Department is in contoet with 
sume of the best-known employers in the Electronics field, 
The service is free to all graduates — and Devry Tech's 
tecord in helping to place men has been outstanding. 


Draft Age? 


We hove valucble informotion for every man ef draft 
aye; so if you are subject fo military service, be sure 
fe check the coupon, 


MAIL COUPON TODA 
DeVRY TECHNICAL INSTITUTE 


4141 Belmont Ave., Chicogo 41, Ill, Dept. PE-2-P 


Please give me your FREE booklel, “Electronics and YOU," and 
tell me how | may prepore to enter one or more branches of 
Electronics as listed above. 


Accredited Member of National Home Study Council 


"One of North America’s 
Foremost Electronics 


Nome __ = — 
PLEASE PRINT 


ms slo , : = = . Stree? . - 4 
DEVRY TECHNICAL INSTITUTE Sim Bae Zone —__Stote 
Fe 2d) Testi MM) Check here if subject to Militory Training. 
CHICAGO 41, ILLINOIS ee DeVry Tech’s Canadian Training Center is located at 
formerly DeFOREST’S TRAINING, INC. : 


2032 626 Roselawn Avenue, Toronto 12, Ontario 
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notes from the editor 


MAN IN SPACE. Ten years ago, if you talked seriously 
about sending a man to the moon, chances are you would find 
people leaving you to talk to saner individuals. In our 
post-Sputnik era, however, it has not only been declared 
quite possible that we will get to the moon in our life— 
times, but it is almost certain that we will do so. Experi-~ 
ments with North American Aviation's X-15 rocket plane 
should provide enough information about conditions in space 
to allow the design of operational space-ships. Don't miss 
"Electronics in Space" on page 43. 


THE VOICE OF HI-FI. Where do you get good articles on 
high fidelity? You hire good high-fidelity writers. This 
is easier said than done-—-good hi-fi writers are as rare as 
a quiet moment at an audio fair. But, by golly, we've cor-— 
raled one now and we plan to keep him busy. Starting in 
this issue, Joseph Marshall is going to take us all the way 
through hi-fi, from soup to nuts—-or, in the jargon of the 
trade, from preamp to loudspeaker. . . . Joe Marshall is 
well known as a writer on the subject of hi-fi and is the 
author of a book, "Maintaining Hi-Fi Equipment"——which we 
highly recommend, incidentally. We are very happy to have 
him aboard and look forward to learning things from his 
series on "Inside the Preamplifier," "Inside the Power Am— 
plifier," "Inside the Tape Recorder," etc. (See page 47.) 


TEST EQUIPMENT. Another POPULAR ELECTRONICS series is 
on test equipment, written by Larry Klein, our technical 
editor. It's interesting to note how this series was born. 
Since Larry is quite an authority on test equipment (he's 
working on a book on test equipment in his spare time), he 
has frequently been called upon to recommend books explain-— 
ing how meters, generators, and scopes work. This was not 
an altogether happy situation for Larry since he couldn't 
find a book that explained the workings of test equipment 
the way he would explain them. Well, one thing led to an- 
other, and one day Larry showed up with a huge sheaf of 
typewritten pages. "Here's our new test equipment series," 
said he. . . . So we got the ball rolling last month with 
the first part on the VOM and are following with the second 
part in this issue (page 53). If you missed the January in- 
stallment, look it up-—we think you'll like it. 
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Every Essential Term in Physics 
and Electronics - 12,000 of Them 


-now in one giant dictionary! 


Send today for a free-examination copy 
of this 1000-page reference work. Used in 
homes, offices, schools and laboratories. 


2 
gf) pee INTERNATIONAL DICTIONARY OF PHYSICS AND ELECTRONIcS is the T 

only book available today that gives you — right at your fingertips 
-definitions, equations, principles and thorough explanations of 
every important term in physics and electronics. 
More than 12,000 laws, relationships, equations, basic princi- 
ples, instruments, apparatus and techniques are described in half 
a million words. You'll find everything from alphatopic, band 
and cybotaxis to Wronksian, ylem and Zwitterion. 


16 Reference Books in One 


You've never seen so much useful information in one vol- 
ume. It takes the place of a whole library of reference books 
on: 


Electronics Units and Dimensions 

Meteorology General Principles 

Mechanics Heat and Thermodynamics { 
Gases Atomic and Nuclear Physics 4 
Liquids Mathematical Physics 

Solids Quantum Mechanics 

Acoustics Electricity 

Optics Relativity 


No more hunting around from book to book for the 
information you need. No more wading through long 
texts to get a simple definition. Everything you need 
can be found simply and quickly in this one handy 
volume. 

Answers Your Questions in Seconds 


A unique system of cross-referencing helps 
you locate information instantly. Each article ts 
arranged progressively, beginning with a con- 
cise definition and adding additional details in 
later paragraphs. Boldface “word signals” re- 
fer you to other articles relating to the one 
you are reading. You get the answers you 
want in a hurry! 


Save Time — Avoid Costly Errors 


You'll turn.to this giant. 1000-page ref- 
erence work dozens of times a day — to 
recheck your work, to clarify technical 
articles or engineering data, to increase 
your own understanding of the com- 

lex world of physics and electronics. 

here you might otherwise trust your 
memory, you'll now turn to the Interna- 
tional Dictionary of Physics and Electronics 
to get an answer you can be sure of. This 
helpful volume can pay for itself many times 
over in just one avoided error! 


Examine it For 10 Days FREE 


To fully appreciate the usefulness of this big 
214” thick book, we invite you to use it for ten days. 
If you do not find it to be one of the most valuable books you have 
ever owned, you may simply return it and owe nothing. Otherwise, 
remit payment on the easy terms indicated in coupon. You take no 
risk. Send coupon today to D. Van Nostrand Co., Inc., Dept . 172, 
120 Alexander St., Princeton, N. 3. (Established 1848). 
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MAIL FREE-EXAMINATION C 


_— 


B. Van Nostrand Company, inc., Dept. 172 
120 Alexander Street, Princeton, N. J. 

Please send me ~ for 10 days’ FREE examination — the 
‘International Dictionary of Physics and Electronics” thumb- 
indexed edition. If not completely satisfied. I may return It 
and owe nothing. Otherwise I will remit $7.50 plus small 
shipping cost. and $5 a month for 3 months. 


———— oe 


Name 
“Unique. Useful. Presents a well-deserved place for ft- Untaue In its field and ex- 
ulde variety of terms’’ self."' — SCIENCE ceptionally clear in its typog- A MRICS Nase, ctgesiconaesns oy 51s mea ras CR ane octonredenTe maiets ein sell 
= SCIENTIFIC AMERICAN raphy. It should prove a ‘ 
There has been areal need most useful reference 
“Remarkably complete. for such a work tile a 
Highly useful. Provides defi- — ELECTRONICS = NUCLEONICS City .. , Zone... State “1 
ihe "ahd. concise anzwerk to Save! Enclose ful! payment ($22.50) end shipping costs will 
8 mYriad of Questions.” ‘Recommended for al) that "The best book of definitions be prepaid. Money back if not delghted. 
5 do any reference work in available on the market to- fin Canada: Order from D. Van Nostrand Co, Ltd., 25 Hol- 
PHYSICS TODAY y 

ii physics day Highly recommended iL linger- Road, Toronto 16, Canada (Prize slightly higher)) 
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these 4 knobs provide 
unlimited control of 
frequency response 


New Blonder-Tongue Hi-Fi Amplifier 


The Mode! A-1 Amplifier divides the audible 
spectrum into its four significant segments 
(BASS, LO-MIDDLE, HI-MIDDLE and TREBLE.) Four 
separate tone controls permit you to boost or 
attenuate any frequency range or combination 
of ranges. Solo instrumentalists or vocalists 
may be drawn out of the orchestral back-, 
ground to take their places in front of the 
orchestra. Correction for poor room acoustics, 
or for deficiencies in associated equipment, is 
instant and exact. Power output is 12 watts 
(music wave forms). 


Frequency response: + % db from 30 to 
15,000 cps; harmonic distortion, below 1% 
at 10 watts output. Magnetic and crystal car- 
tridge; tape and tuner inputs. Complete func- 
tion selection. Performance you’d expect to 
find only in amplifiers costing considerably 
more! 77.50 


MATCH THE A-1 WITH THE B-T TUNER AND 
SPEAKER—a versatile hi-fi system for under $160 


T-88 FM-AM TUNER—Amazing sensi- 
tivity on FM and AM. Frequency re- 
sponse, 20—20,000 CPS. Built-in FM 
und AM antennas, with provision for 
external antenna. Accurate, stable 
slide-rule tuning. 64.50 


SS-2 Twin Speaker System—Includes 
two matched 4” speakers with over- 
lapping frequency ranges in an 
acoustically correct enclosure. Ideal 
as a multiple speaker system or for 
stereo conversion. 16-ohm impedance. 

15.95 
R-98 FM-AM Radio—The convenience 
of a complete FM-AM radio, with no 
sacrifice in quality. Superb interfer- 
ence-free reception, even in critical 
nureas. Amazing sensitivity on FM 
and AM. Accurate, stable aah 


tuning. 64.5 


For complete details, write to Dept. PE-2 
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__ By JOHN T.FRYE 


Dog Teaches Boy 


ARL LOOKED PUZZLED as he exam- 
ined the strange object resting on the 
workbench in the basement laboratory. His 
pal, Jerry, watehed him with a broad grin. 
The object was a sort of wooden box with 
one glass side. It was about ten inches wide, 
two feet long and a foot high. 

Through the glass side of the box, two 
orderly rows of large spike nails could be 
seen sticking up from a board in the bot- 
tom. The spikes were spaced about two 
inches apart in each row, and the rows were 
approximately four inches apart. At each 
end of the board, fastened to the bottom 
of the box, was a porcelain lamp socket 
holding a small round red lamp. The side 
opposite the glass window was hinged at 
the bottom so that the box could be opened, 
and a heavy electrical cord went into the 
box at the upper right-hand corner of this 
hinged cover. 

“Okay, what is it?” Carl finally asked. 

‘“Tt’s an electrocution chamber for dogs,” 
Jerry announced with a teasing smile. 

Carl shot him a withering look. “I sup- 
pose that bed of nails is to make the dog 


. .. Carl looked puzzled as he examined the strange 
object resting on the laboratory workbench . . . 
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Carl & Jerry (Continued from page 10) 


comfortable while he’s being electrocuted,” 
he said scornfully. “Quit clowning and tell 
me what it really is.” 

“I did tell you,” Jerry insisted, as he 
opened a package of wieners. “Here’s the 
scoop! Mom is chairman of the food com- 
mittee for the meeting of her Sunday 
School class at the church tonight. They 
intended to serve hot dogs broiled in the 
gas ovens of the church kitchen, but the 
cold weather has broken a gas line running 
into the church, and it can’t be repaired 
until tomorrow. 

“Then I happened to remember seeing a 
gadget that cooked hot dogs by passing 117- 
volt house current through them. So I 
experimented with a single hot dog at a 
time until I found several things not to do; 
then I built up this affair that will cook 
ten-of them at once. You’re just in time to 
see it checked out.” 

“What sort of things did you find out not 
to do?”’ Carl wanted to know. 

“Well, I started out using galvanized 
nails, They worked all right, but they left 
a disagreeable taste at the points where 
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they pierced the dogs. I think some sort of 
electrolytic action took place .. . the taste 
was very much like brimstone. When Pop 
heard about this, he cracked that since it 
was to be a church affair a little taste of 
brimstone might not be a bad idea, espe- 
cially for a couple of gossips he knew in 
that class. You should have seen the look 
Mom gave him. It would have cooked sev- 
eral pounds of dogs. Anyway, these un- 
coated nails leave no taste.” 

As he talked, Jerry was carefully fasten- 
ing the wieners to the nails by thrusting 
opposite spikes in the two rows through the 
ends. 

“The nails should go through as close to 
the ends as possible without splitting out 
because the dog is cooked by current pass- 
ing between the nails,” he explained. 

“What are the little red bulbs for?” 

“Mostly atmosphere. Of course, they also 
serve as pilot lamps to indicate when the 
current is on, but relying on a voltage-indi- 
cating pilot lamp is dangerous. It’s too 
likely to burn out and fail to give warning 
that the voltage is present. But you will 
notice that this heavy-duty plug mounted 
up here in the corner of the box has two 
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Carl & Jerry (Continued from page 12) 


heavy leads that go down through the board 
and are connected to two copper strips 
soldered to the heads of each row of spikes. 


| The plug matches up with this socket which 


| 


is fastened to the door so that only when 
the door is entirely closed does the plug 
engage the socket and apply voltage across 
the two rows of spikes and the two lamps.” 

“Wouldn’t a simple Microswitch in one 
lead work just as well?” Carl asked. 

“You know better than that. In the first 
place, this gadget will be operated in the 
church basement which has a cement floor. 
You know that one of the two wires ordi- 
narily bringing current into the house is 
grounded while the other is ‘hot.’ If you 
stand on the ground and touch that single 
hot wire, you can electrocute yourself. 

“It may take two to tango, but never 
forget it takes only one wire to electrocute 
you if you’re standing on the ground or 
touching anything grounded, such as a gas 
or water pipe, a radiator, or a bathroom 
fixture. A switch that opens only one wire 
of a device has a fifty-fifty chance of open- 
ing the ground lead instead of the hot lead. 
That’s like playing Russian roulette with 
a six-gun with three loaded cylinders. Now 
I'll show you another reason for not using 
an ordinary switch.” 


S HE said this, Jerry plugged the dog- 
roaster into a panel with an ac. am- 
meter. The two bulbs in the box lit up, and 
the ammeter pointer swung over to indicate 
six amperes of current. 
“Hey, nothing’s happening,” Carl re- 


marked. 


“Oh, yes, it is; just keep watching.” 

The ammeter needle gradually crept over. 
When it reached about twelve amperes, the 
hot dogs showed signs of heat. They smoked 
a bit and began to sizzle. Their skins 
started to swell and grease dropped from 
them. The current went up to sixteen am- 
peres. In only about a minute and a half, 
Jerry pulled the plug. 

“That sixteen amperes of current is too 
much for an ordinary Microswitch,” he ex- 
plained, opening the door and handing Carl 
a still-smoking wiener. ‘Each dog takes 


| about an ampere-and-a-half of peak cur- 


rent; so ten dogs are about all that can be 


| cooked at one time from an ordinary wall 


socket. How does that taste?” 
“Not bad, not bad at all!’ Carl approved 
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From Bell Telephone Laboratories... 
Brainpower 
for the brawny 


Nike-Hercules 


The Army’s newest surface-to-air guided mis- 
sile — the lethal Nike-Hercules — is now opera- 
tional. Because it is, no unfriendly plane will 
be able to fly sufficiently high, fast or evasively 
to escape a fatal rendezvous with it. 


For Hercules has a “brain’’—an intellect that 
makes it a prodigy among today’s electronic 
robots. Bell Telephone Laboratories developed 
it. Western Electric (prime contractor for the 
entire missile system) is producing it. Douglas 
Aircraft Company is giving it its body. 


This “brain” is a fully-integrated guidance 
system, almost entirely land-based. Only the 
vital signal-receiving apparatus is expendable 
within the missile itself. Other highly practical 
features: it defies “jamming,” is completely 
mobile, is designed in separate “building 
block” units which are replaceable in seconds 
—and is deadly accurate. 


Bell Labs scientists and engineers designed 
the world’s largest and most intricate telephone 
communications network for the Bell System. 
They developed about half of the Armed Forces’ 
radar equipment during World War II. And 
they pioneered the nation’s firsé successful air 
defense guided missile system — Nike-Ajax. 


That is why they were the best qualified to 
give Hercules the brainpower it needed. 
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cules first detects approach of distant radomes, take over. One feeds target cally computed and plotted. Hercules is 
aircraft, pinpoints its location and in- azimuth, elevation, range data to com- “‘steered’’ by radio signals, then deto- 
stantly signals to battery control. puters; other tracks Hercules. nated at precise point of interception. 
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as he reached for another. “It really seems 

‘ to be thoroughly cooked all the way 

through. Why do you think the current goes 

i up that way?” 

| “I don’t know exactly, but I know what 

it makes me think of. I’ve been boning up * 
recently on precautions to be observed in 

i working with electricity, and I found out 

| | several things I didn’t know before. One is 
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that the human skin offers the best pro- 
tection against electrocution from low 
voltage sources. While skins vary widely, 
the average dry skin presents a resistance 
of about 90,000 ohms per square centimeter. 
When the skin is wet with water or sweat, 
it drops to around 900 ohms. That’s just the 
epidermis. The dermis has practically no 


interesting and practical resistance at all. I've been told that six 
transistor projects this new book out- volts are enough to cause fatal shock if the 
lines for you—complete from descrip- electrodes are thrust beneath the skin.” 
tion of operation to parts lists. All parts “It’s really the current that does the 
arestandard and readily available from dirty work, isn’t it?” 
your nearest Sylvania distributor. “Right! But how much current do you 
suppose it takes to cause death?” Jerry in- 
* Automobile tachometer quired. 
* Remote temperature indicator “Just a few amperes, I’d guess.” 
* Burglar alarm “You’re wrong, a thousand times wrong. 
* 30 MW audio preamp Only 15 to 25 milliamperes of current are 
* Transistorized organ enough to destroy your muscular control 
* Wireless phono oscillator and render you incapable of releasing your 
* Timer circuit | grasp of the wire or gadget that’s killing 
* Code practice oscillator / you. The current soon causes the skin to 
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... Jerry plugged the dog-roaster into a panel with 
an a.c. ammeter, The two bulbs in the box lit up... 
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the case of the stereo 


HUM 


gine BIR? 


or MAGNETIC vs CERAMIC 


You may have been reading many controversial advertise- 
ments as to the merits of various stereo cartridges . - 

namely, the magnetic version vs. the ceramic version. 
Qualified claims are made by their manufacturers . .. and 
most are accurate. But how a specific cartridge sounds in 
your stereo system is really the criterion. Let's consider 
the real facts: 


Audio Engineers agree that magnetic 
aoe ie vee tereo cartridges are excellent, costly 

but burdened with hum. Tests prove that the new 
Eleetro-Voice Magneramic cartridge is completely hum- 
free. No motor or line hum ean possibly be introduced to 
mar soft record passages, because the Magnerammic is non- 
inductive. 


ee a ee ae ee trsroeseeee The simpler the 
‘awe PPRCSROREERING Axes design of a pre- 
cision product, the less chance there is of manufacturing 
defect. Magnetic stereo cartridges are far more compli- 
cated than the comparable Electro-Voice Magneramic 
stereo cartridge. With E-V, you are assured years of 
trouble-free, high fidelity stereo performance. 


(SCE t When the Etectro-Voice corps of 
sreseeees* GO engineers began intensive sci- 
entifie stereo studies, they had the choice of either design- 
ing a magnetic or a ceramic cartridge. Knowing that two 
of the most vital factors for true audio reproduction were 
lack-of-hum and trouble-free performance, they took the 
positive approach and produced a stereo cartridge incor- 
porating simple elements permitting positive, stable con- 
trol for uniform output 
And so. with the advent of stereo, Electro-Voice intro- 
duced an entirely new concept in ceramic cartridges ...a 
true high-fidelity series... 


21 MD with OF Ml Diamond Stylus, net $19 50, 26 MDST Turnunder with O07 Mil 
Diamond Stylus, ond 3 Mil Sapahire Stylus for 78 8 P.M "s. net $22.50, 21 MS with 0.7 
Mil Sopphire Stylus, net $9.90, 26 MST Tureunder with 0.7 Mil Sapphire Stylus, and 
B-Mil Sapphire Stylus for 78 R,P.M.'s, net $12.90 

GOOD STEREO DEPENDS ON THESE VITAL FEATURES. FREQUENCY RESPONSE, 
20 14,000 cpx Flat [Westren 1A), ELEMENTS, 2 P2T Ceramic; OUTPUT VOLTS, 20 my 
Nomincl; COMPLIANCE, 2 « 10% em/dyne; WEIGHT, 3.4 Grams: TRACKING FORCE, 
4:6 Grom: CHANNEL SEPARATION, 25 db at 1 KC; MOUNTING, EIA |RETMA} 
Standard 1/2"-7/16" Center; STYLUS, 7 Mil {Diamond or Sapphirel; OUTPUT 
TERMINALS, Standard .050 Connectors; IMPEDANCE OR LOAD, 22,000 ohm or higher 
Hie input. 


THE E-V MAGNERAMIC 


which will consistently outperforrn the 
%, best magnetics and do away with the 
“hummingbird” in your stereo system, 


Choose the Magneramic...anew Improved E-V stereo 
cartridge which ptugs directly Into magnetic Inputs. See 
why It’s the cholce of 80 many FM statlons for critica) 
stereo broadcasts: 


NO HUM 


,. BEST CHANNEL SEPARATION 
Over 25 db isolation between channels 
. HIGHEST COMPLIANCE 
Horizontal and vertical compliance equal !oor 
surpasses the best magnetic cartridges 
WIDEST RANGE FREQUENCY RESPONSE 
Far in excess of any monaural (monophonic) or 
stereo record 
FLATTEST RESPONSE TO WESTREX IA 
VELOCITY CURVE 
From 20 cps to beyond audibility 
HIGH 20 MILLIVOLTS OUTPUT 
All the vollage you need... and then some 
PROVEN SUPERIOR 
for conventional monophonic records us well as 
slereo records 
SOLD ON MONEY-BACK GUARANTEE 
We invite you to try an E-V Magneramic, with 
E-V's unqualified guarantee backed by over 
30 years as a manufacturer. 
Give the Magneramic a thorough listening test. If for any 
reason you aren't completely convinced of its superiority. your 
FRANCHISED Electro-Voice dealer is authorized to give you 
a full refund 


Step up to the excitement of stereo. step up to Filectra-Voice 
Stereo the industry's standard. Over a half-million in use, 
nore than the total of all other stereo cartridges combined, 
attest to its acceptance as stereo’s standard Choose cil 
F-V Magneramte for magnetic inputs or the E-V Standard 
Stereo Cartridge for non-magnetic inputs. 


Sce your High Fidelity Specialist or write Dept. PE-2 


im Sleilie Yorce. 


N = INc., BUCHANAN, MICHIGAN 
STEREOS WEANP AND Over % Million In Use., 
MORE THAN ALL OTHERS COMBINED 
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course | 


Television 
Servicing 


Let RCA 
train you in 
Advanced Eleetronics 


This is ta= college-levd treining you need to 
work with professional 2ng reers on ~esearch, 
development or productinn p-cjects in ack fields 
@S; automa on, guided msilss, radar, television, 
computers end ocher adkanced electronic appli- 
cations. 


RCA Ins:ihites Residezt School in New York 
City offers this comprenensw2 course thet pre- 
pares ycu br any field of eleccronics rou may 
choose. O:t 2r courses in TV & General Electron- 
ics, Radio & TY Servicing, amd Radio Telegraph 


Operatirg. 


Classes sta ¢ Jour times each vear. Apoiications 
now beir.g accepted. Approved for Vetezans. 


RCA Institutes offers you the finest of Home 
Study training. The equipment illustrated and 
text material you get with each course is yours 


to keep. Practical work with very first lesson. 
Courses for the beginner and the advanced stu- 
dent. Pay-as-you-learn. You need pay for only 


RCA INSTITUTES, INC. 


SCHOOL OF TELEVISION 
AND ELECTRIN C TECHN OLOGY 


@®  Seivice of Rado Co-poration # America 


ee ee ee es ee 


one study group at a time. 


| Send for Our 
| Complete Catalog 


RCA INSTITUTES DEPT. PER-24 
350 W. Fourth St., N. ¥. 14, N.Y. 


Please send me your FREE catalog of 
Resident Schoo! courses in New York. 


COVE ee 


plese print 


eg hi ee | 
PRESS cay mma «ide soabene: dean ceceattieere Sea Tessa eesee weet ton | 
Clit ee ZONE es STATES tei 
Be Always say you saw it in—POPULAR ELECTRONICS 
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RCA INSTITUTES proudly 


announces a new home study course... 


ELECTRONICS for AUTOMATION 


Nucleonics, Photoelectronics, Digital Techniques, Synchros and Servomechanisms, Data Re- 
corders, Automatic Process Controllers, Telemetering and Remote Control, Ultrasonics, and 
Automatic Control Systems ... these are just a few of the many Industrial Electronics subjects 
covered in the new Electronics for Automation course. 


RCA Institutes — now celebrating 50 years of electronic training — adds this new home study 
course to prepare you for a career as an electronic technician. Pay-as-you-learn. You need pay 
for only one study group at a time. 


RCA INSTITUTES, INC., Home Study School PE-29 
A Service of Radio Corporation of America ¢ 350 West Fourth Street, New York 14, N. LG 


Without obligation, send me the FREE catalog of Home Study Courses. No 
salesman will call. 


PLEASE PRINT 
ADDRESS: -. 22 ss-segeusuias -208 252 cemmnteensie-2es Speci tenes 
(CUD (ee ee Eee eee 40) | Seen SWAT Eas 


Korean Vets! Enter discharge date 


CANADIANS. Take advantage of these same RCA Courses at no additional cost. 
No postage, no customs, no delay. Send coupon to: 


RCA VICTOR COMPANY, LTD. ¢ 6001 Cote de Liesse Rd., Montreal 9, Que. 
TO SAVE TIME, PASTE COUPON ON POSTCARD. 
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PORT ARTHUR 


COLLEGE — 


ELECTRONICS - COMMUNICATIONS 
RESIDENT + CO-EDUCATIONAL 
AM-FM RADIO - TV STATIONS 

MARINE RADIO 


TRAINING Is the finest. Well equipped col- 
lege classrooms and laboratories with AM, FM 
transmitters, radar and marine equipment, col- 
or fundamentals, transistors, television, camera 
chain, experimental laboratory test equipment, 
etc. used as standard part of curriculum. 


PRACTICAL On-the-job-training program. 
College operates Radio Station KPAC, co- 
owner of KPAC-TV. You learn the interesting 
way. You learn by doing. 


G.I. APPROVED 


CO-EDUCATIONAL You enjoy the personal 
growth and cultural advantages that only the 
American co-educational college system can 
provide. 


LOW COST Being a non-profit vocational in- 
stitution explains our low tuition rates... $36 
per month. Room and board at campus dormi- 
tory only $52 per month. Monthly payments 
accepted. 


FREE PLACEMENT Our graduates are in de- 
SERVICE mand at good salaries. 
We have trained men from all 49 states and 
abroad. 


INVESTIGATE Write for illustrated booklet 
P-48 for further details. Classes now forming. 
Non high school graduates must pass entrance 
examination. Persons 21 years or older may 
be accepted on individual approval. 


PORT ARTHUR COLLEGE 


PORT ARTHUR, P-48, TEXAS 
Founded in 1909 


| 
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Carl & Jerry (Continued from page 16) 


| blister, and that deprives you of its insula- 


tion. Then, with the inner skin offering no 
resistance to the current, it rises rapidly, 
just as it does in those hot dogs. Ventricular 
fibrillation, or electrically produced heart 
spasm, can occur at between 75 and 100 
ma., and then you've had it.” 

Carl shivered. “Not a very pretty pic- 
ture,” he commented; “but what started 


| you on this safety kick?” 


“I just got to thinking that we're prob- 
ably going to be working with electricity 
the rest of our lives, and it’s plain stupid 
not to be well informed on its dangers. That 
would be like a laboratory technician not 
understanding how to handle deadly mi- 
crobes or an auto mechanic being ignorant 
of carbon monoxide poisoning. 


**W) EOPLE think 117-volt house current 

is too low to be dangerous, but many 
of them have discovered that they were 
dead wrong; and I use the word dead de- 


| liberately. More people are electrocuted by 


house voltage than by any other source. 
Naturally, one reason for this is the wide- 
spread use of this particular voltage; but 
another reason is that folks don’t have the 
respect for this voltage that they should. 
People working with higher voltage are 
usually specially trained to take careful 
precautions, and they take them: but any 
dub can stick his finger into an electrical 


| socket to see if it is turned on and to show 


others how much electricity he can take. 
He’s the guy who will tell you: ‘Aw, 110 


| can’t hurt you.’ ” 


“You won't catch me doing anything as 
stupid as that,” Carl promised. “I don't 
think I'll ever bite another hot dog without 
thinking about the sight of these having 
the grease fried out of them with 117 volts.” 

“Good!” Jerry exclaimed. ‘Now what do 
you say to this idea? Suppose we agree to 
watch each other carefully for any careless 
or dangerous practices. Let’s never be in so 
great a rush to see how an electrical gadget 
is going to work that we skimp on safety 


measures. Let’s try to make every electrical 
| device we put together as nearly foolproof 


as possible, just as I did with this dog- 
roaster. Let’s not depend on our being care- 


| ful and alert. There will be times when 


we'll be excited or in a hurry and may for- 
get to check a switch or pull a plug. Let’s 
see to it that we always protect ourselves 
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Build the hest...build knight-kits 


A PRODUCT OF ALLIED RADIO 


Featured in with exelusive "CONVENIENCE ENGINEERING” 


Send for catalog describing In detail the complete 


, 
ALLIED’S KNIGHT-KIT line. See everything in Hi-Fi, Hobby, Test SAVE UP TO 
1959 Catalog {nstrument and Amateur kits. KNIGHT-KITS are lowest 
in cost, “convenience engineered’ for easiest building, 50 0 
st latest in design—the kits with guaranteed specifications 
eee that assure superior performance. Get the latest Allied EASY at nee 
eee Catalog—see the new, outstanding 1959 KNIGHT-KITS.. .. neiod as a 
e ¢ 


send for it...SEE DOZENS OF TYPICAL kKnight=Kit VALUES LIKE THESE 


: Fees: 
a Sore mnie 
:~ ~ 


nagent, won err 


— =. 


Top Value 12-Watt Complete Hi-Fi Amplifier Kit 
Model Y-784 Never before has there been so much solid 


s] 995 hi-fi value and quality performance at such 
low cost. Guaranteed specifications: fre- 


Thrilling ‘‘Space Spanner” Receiver Kit 
Model Y-259 Thrilling 2-band receiver, easy to build, fun 
31895 to operate—a terrific value. Bandswitch 


selects exciting short-wave, including for- 
eign broadcasts, amateur, aircraft, police 
and marine radio (6.5 to 17 mc), and standard broadcast. 


(less cover) quency response, 30-15,000 cps +1% db at 
$2,00down half power; less than 1% distortion at full 


power. Has 15 db of inverse feedback. With preamp 
stage equalized for magnetic cartridge; Inputs for phono 
and tuner; separate bass and treble with boost and atten- 
uation. 5x 9% x 7” with cover (cover $3.95 extra). 7% Ibs. 


Highly sensitive regenerative circuit. Built-in 4° PM 
speaker and beam power output for strong volume. 
Headphone jacks and switch to cut out speaker. Hand- 
some cabinet, 7x 10% x 6”. AC or DC operation. 74 Ibs. 


there is a money-saving kKnight-kit for every electronic need 


HI-FI KITS HOBBY KITS 


60-Watt Stereo Amplifler ‘Span Master” 4-Band Receiver Tube Checkers Flyback Checker 

Stereo Deluxe Preamp “Ranger’’ Radios 5” Oscilloscopes Battery Eliminator, etc. 
Stereo Control Clock-Radio VTVM 

18-Watt Amplifier Radio-Intercom VOM's AMATEUR KITS 
25-Watt Basic Amplifier ‘Ocean Hopper’ Radio RF Signal Generator Communications Receiver 
30-Watt Amplifier 5-Transistor Portable Signal Tracer 50-Watt Transmitter 
FM-AM Tuner 2-Transistor Pocket Radio Audio Generator Self-Powered VFO 

FM Tuner 1-Transistor Radlo Sweep Generator 100 ke Crystal Calibrator 
Hi-Fi Preamplifier Electronic Lab Kits Capacitor Checker RF 'Z" Bridge 

Speaker Systems, etc. Photoelectronic System, etc. R/C Tester Code Practice Oscillator 


INSTRUMENT KITS Transistor Checker 


ALLIED RADIO 


ALLIED RADIO CORP., Dept. 134-89 | 
452 PAGE 1959 FREE: 100 N. Western Ave., Chicago 80, Ill. | 
ALLIED CATALOG Ship the following KNIGHT-KITS — 
Send for this val d log f : a ior 
end for this value-packed catalog fea- Send FREE 1959 ALLIED 452-P | 
turing the complete KNIGHT-KIT line, C Sen eae I 
as well as the world’s largest stocks of Name £ de | 
everything in Electronics. It’s the lead- ] 
ing, money-saving Buying Guide. Address. _ 
WRITE FOR YouR FREE copy TODAY! City — Zone ——_——State___—. 
ence peepee octets 
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tapes her own 
recordings on 


not the reason 


y 


It’s 
you 
arou 


Roberta 


Peters recording tape 


That alone is 


why you 
should use 


Here’s why 
ou should use 


the best-engineered tape in the world...gives 
better highs...better lows...better sound all 
nd! Saves your tape recorder, too—because the 


irish FERRO-SHEEN process results in smoother 


tape... 


head 
Sam 


i 
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ORRadio Industries, 


tape that can’t sand down your magnetic 
s or shed oxide powder into your machine. Price? 
e as ordinary tape! 


fhe 


RECORDING 
vies Na TAPE 


a. 


fe 
ORs in uS.b> 


Wet 
BN 
as 


Available wherever quality tape is sold. 

Inc., Opelika, Alabama 
Metropolitan Opera star Roberta Peters is under the 
exclusive management of Hurok Attractions, Inc. 
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Carl & Jerry (Continued from page 20) 


from our own carelessness. Is that okay?” 

Carl’s sinewy fingers wrapped themselves 
around Jerry’s pudgy hand. “It’s a deal,” 
he solemnly agreed. “You watch me, and 
I'll watch you; and the first one who gets 
careless receives forty lashes with a wet 
noodle. Say, who’s going to operate this 
dog-burner at the party tonight?” 

“Iam. Want to come along?” 

“Yep. Wait a minute. I'll be right back.” 

This last sentence was cut off by the 
slamming basement door as Carl took the 
outside steps two at a time. Ina couple of 
minutes he strode back into the laboratory. 
On top of his head was a huge mushroom- 
shaped chef’s hat that nearly brushed the 
| low ceiling, and his lean frame was wrapped 
in a snowy white apron that had “Chef” 
printed on the front in big letters. 

“My uncle sent me this for Christmas, 
and I’ve been thinking I’d have to wait for 
next summer’s barbecues to try it out,” 
he explained. ‘‘Now I won’t. How do I look? 
Pretty sharp, huh?” 
| “I’m not sure that’s the word, but you 
look different, anyway. All I can think of 
are those white-crested cranes we used to 
see standing along the river bank when we 
were fishing last summer. But you wear 
that getup, and we’ll give these poor little 
| dogies a real send-off on their last round- 
Nay 6 Yea 

“Eet weel be my plaizhure, M’sieu,” Carl 
said in an atrocious French accent as he 
drew himself to his full height and saluted 
smartly. 30! 


. Carl's sinewy fingers wrapped themselves around 


he solemnly 


Jerry's pudgy hand. “it's a deal," 
agreed. “You watch me, and I'll watch you... 
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NO Now! 
#@ price 
we ean ey rd! 


BETTER...” 


MORE COMPLETE.. 
LOWER COST,. 


BETTER... MORE COMPLETE...LOWER COST... 
WITH NATIONAL SCHOOLS SHOP-METHOD 
HOME TRAINING! 


Training chat is proved and tested 
in Resident School shops and 
laboratories, by a School that is 
the OLDEST and LARGEST of 
its kind in the world, 

-You learn ALL PHASES of 
Television-Rudio-Electronics. 

. Other schools make several courses 
out of the material in our ONE 
MASTER COURSE . 
pay more for less training than 
you get in our course at ONE 

LOW TUITION! 


TOP PAY... UNLIMITED OPPORTUNITIES 
LIFETIME SECURITY CAN BE YOURS! 


. and you 


You are needed in the Television, Radio, and Electronics industry! 


Trained technicians are in growing 


demand at excellent pay— in 


ALL PHASES, including Servicing, Manufacturing, Broadcasting and 


Communications, Automation, Radar, Government Missile Projects. 


NATIONAL SCHOOLS SHOP-METHOD HOME 
TRAINING, with newly added lessons 
and equipment, trains you in your 
Spare time at home, for these uniim- 
iced Opportunities, including many 
technical jobs leading co supervisory 
positions, 


YOU LEARN BY BUILDING EQUIPMENT WITH 
KITS AND PARTS WE SEND YOU. Your 
National Schools course includes 
thorough Practical training—YOU 
LEARN BY DOING! We send you 
complete standard equipment of pro- 
fessional quality for building various 
experimental and test units. You ad- 
vance step by step, perform more than 
100 experiments, and you build 2 
complete TV set from the ground up, 
that is yours to keep! A big, new day 
picture tube is included at no extra 
charge. 

EARN AS YOU LEARN. We'll show you 
how cO carn extra money right from 
the start. Many of our students pay 
for their course—and more— while 
studying. So can you! 


RESIDENT TRAINING AT LOS ANGELES 


Mf you wish to take your training in our Resident 
School at Los Angeles, the world's TV capital, 
start NOW in our big, modern Shops, Labs and 
Radio-TV Studios. Here you work with latest 
Electronic equipment - - professionally instatied 

- finest, most complete facilities offered by 
any school. Expert, friendly instructors. Personal 
attention. Graduate Employment Service. Help 
in finding home near school - - and part time 
job white you learm. Check box in coupon for 
full information. 
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LESSONS AND INSTRUCTION MATERIAL ARE 
UP-TO-DATE, PRACTICAL, INTERESTING. 
Every } National Schools Shop-Method 
lesson is made easy to understand by 
numerous illustrations and diagrams. 
All instruction material has been de- 
veloped and tested in our Own Resi- 

dent Schoo! Shops, Laboratories and 
Studios. 

SEND FOR INFORMATION TODAY... it can 
mean the difference between SUCCESS 
and failure for you! Send for your 
FREE BOOK “Your Future in 
Television-Radio-Elecctronics”’ and 
FREE Sample Lesson. Do it TODAY, 

while you are thinking about your 
future. It doesn't cost you anything 
to investigace! 


GET THE BENEFITS OF OUR OVER 
50 YEARS EXPERIENCE 


Approved for 
GI Training 


MEMBER 


“eft wm 


MAKE MORE MONEY 
in TELEVISION 


RADIO- ELECTRONICS 


by mail. . 


You get all info-mation 
- You nake 


your own decision... at 


NATIONAL ciica’ SCHOOLS () 


WORLO-WIDE TRAINING SINCE 1905 


lesson, No salesman will call. 


YOU GET... 


© 19 Big Kits—YQURS TO KEEP! 

© Friendly, Instruction and. Guidance 
© Job Placement Service 

© Unlimited Consultation 

© Diploma—Recognized by Industry 
@ EVERYTHING YCU NEEC FDR 
SUCCESS! 


SHOP-METHDD HOME TRAINING 
COVERS ALL PHASES OF INDUSTRY 


ONO Pw Ne 


! MAIL NOW TO 

t NATIONAL SCHOOLS, Dept R2G-29 
] 4000 $ FIGUEROA ST. 

I Rush free TV-Radio “Opportunity” Book and sample 
I 


home! NO SALESMAN 
WILL CALL 


Television, including Color TV 
Radio AM & FM 

Electronics for Guided Missiles 
Sound Recording and Hi-Fidelity 
FCC License 

Automation and Compcters 
Radar & Micro-Waves 
Broadcasting and 
Communications 


LOS ANGELES 37, CALIF. 


AGE. 


cia Sabb Ca Al 


ciny= 


ADDRESS 


ZONE... STATE. 


NATIONAL te ! 
Los Angeles 37, Calif. 


VETERAN 


WWW amendermaradiahistarv.com 


Check if interested ONLY in Resident School training at Los Angeles. 
1 5: Give date of Discharge 
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ASSEMBLE YOUR OWN 
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LKIE-TALKIE 
DIOPHONES 


New Model for 
Citizens Band 


Electronic $] 9 8 
Chassis post- 


ONLY Eat 


@ Meets FCC requirements for new class ‘‘D"’ citizens band 
radio-telephone. pes 

@ License easily obtained on application by any U. S. citizen 
(8 years or over. No tests to take. 

@ Transmits and receives one to several miles depending on 
obstructions and elevation. 

@ Assembfed unit is completely portable and requires no external 
connections. Operates from self contained batteries obtain- 
able at your local radio store. 

@ Electronic chassis is wired, tested. guaranteed and includes 
crystal controlled oscillator, R.F. power amplifier, audio 
modulator. receiver with R.F. stage, and a new transistorized 
audio booster Stage for extra loud reception plus a complete 
set of tubes and transistor. 

@ Radio receiver is tunable to any of the 22 channels by a sin- 
gle control knob. Features ultra-high amplification, auto- 
matic volume control and noise clipping. 

@ Instructions and photographs are supplied with each chassis 
for completing the walkie-talkie as illustrated. Accessories 
are not included but are available at tow cost. 

FREE R.F. power indicator kit with each order. 
SEND YOUR ORDER TODAY. INCLUDE POSTAL MONEY ORDER 
FOR FAST DELIVERY. C€.0.D.'s REQUIRE $5.00 DEPOSIT. 


SPRINGFIELD ENTERPRISES 


| BOX 54E-2 Springfield Gardens 13, N. ¥ 


74.22 ALL-BAND 
PG-3S PE CEIVER 


NOW ...THE BIGGEST 
RECEIVER VALUE 
ON THE MARKET! 


Now!,..the world at your fingertips — international 
short wave plus standard broadcast band. Covers 540 
ke to 34 mc in 4 bands. G-33 gives you more for your 
money—compare it with any other receiver in its price 
class! Here are just a few of its value-packed features: 
new modern circuitry for extra gain, high sensitivity, 
low noise... transformer powered (NOT AC/DC)... 
high-frequency I-F...vernier, slide-rule dial. Hand- 
some modern styling — fits perfectly in your living 
room, den or office! 


Write today for further details 


GONSET oi. cree 
YOUNG SPRING & WIRE 


Burbank, Calif. CORPORATION 
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For Foreign Readers 

a To simplify matters for some experimenters and 
hobbyists in foreign countries, I would suggest 
that when circuits are designed for 117 volts acc. it 
should also be indicated (by means of an inset on 
the schematic and a small paragraph in the text) 
how users of 220-240 volts a.c. can make use of the 

circuitry in their countries. 
MarcHus Aram, USN 
Monterey, Calif. 


The easiest way to handle this situation is to 
use a 220 to 110 stepdown transformer. However, 
in Some cases, a dropping resistor in the line will 
do the job provided that the circuit’s current re- 
quirements are constant. 


Wind Generators 
mw Inthe December Letters from Our Readers, you 
mentioned that you were looking for some plans 
for a wind gencrator. There is a booklet on the 
subject published by the Oklahoma Agricultural 
and Mechanical College, Stillwater, Okla. It is 
called “Plans for the Construction of a Small 
Wind Electric Plant,” by Arnold Benson, pub- 


lication # 33. The plans are very complete and 
include templates for the propeller. They are sold 
for a very nominal sum. 


I. E. Swire 
Brooklyn, N. Y. 


Novice Net 
= Although it may not seem possible, it has hap- 
pened. A Novice has received the coveted BPL 
Traffic Award. Yes, Novices are really interested 
in traffic-handling and like to pass radiograms. 
Unfortunately, there are not very many nets in 
which they can participate. 

In order to keep this interest glowing in New 
Jersey, we have established the New Jersey Slow 
Speed Net. This gives beginners a chance to pass 
traffic at speeds they can enjoy and copy. Our net 
has been in operation for a year, and we all agree 
that it sure has been fun handling messages. 

Both Novices and Generals are welcome into 
NJSS and we hope many more will become in- 
terested. We feel that there are many Novices 
who don’t know about NJSS. Perhaps if more 
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Receiver Kit included 
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RTS 
APPROVED 


SERVICE 
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Get your free book on the 
FAMOUS RTS BUSINESS PLAN 


find out how you can open 


A REPAIR SHOP OF YOUR OWN 


We supply and finance your equipment 


TS 
When you are ready and qualified to operate 
one of our RTS-Approved TV Repair Shops 
WE WILL SUPPLY AND FINANCE EVERY 
BIT OF EQUIPMENT YOU NEED TO GET 
STARTED plus an inventory of parts and 
supplies. In other words we will stake you 
. « « AN OFFER NEVER MADE BEFORE BY 
ANY TRAINING ORGANIZATION. Under 
the RTS Business Plan you receive: 


1. An electric sign for 6. Plans for shop 
the shop front. arrangement. 

2. Radio and TV test 7. Instructions on how 
Equipment. to go into business, 

3. Letterheads, callina 8B. Continuous consul- 
cards, repair tickets, tation and help. 
etc. 8. The right to use 


4. Basic inventory of RTS Sea! o 
tubes, parts, Approval, and the 
supplies. RTS Cre 

S. Advertising and 40. The right to use 


the Famous 
Trade 


promotional 


material, Mark. 


RTS" Membership in. The 
Association of Home Study 
Schools is your assurance of 
Reliability, Integrity, and 
Quality of Training. 
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BUSINESS 


RADIO-TV and 


ELECTRONICS TRAINING 


AT A PR 


ICE 
OU CAN AFFORD! 


Yes, this great course costs far less than any training of its kind 

given by other major schools! Radio-Television Training School 

will train you for a good job in Television or Industrial Elec- 
tronics — AT HOME IN YOUR SPARE TIME. 


Think of It—a complete training program including over 
120 lessons, Fourteen Big Radio-Television Kits, Complete 
Color-TV Instruction, Unlimited Consultation Service 
ALL ata really big saving to you. How can we do 
this? Write to us today . and find out! 


And what's more — you can (if you wish) 
OPEN YOUR OWN RTS-APPROVED AND 
FINANCED RADIO-TY SERVICE SHOP 


We Want Many More Shops This Year 


This 37 year old training organization — 
called RTS, that's Radio-Television 
Training School — wants to establish a 
string of Radio-TV Repair Shops in 
principal cities throughout the U. S. 
So far, a great many such shops are 
NOW IN BUSINESS AND PROSPER- 

ING. We are helping and training 
ambitious men to become future 
owners and operators of these 


you build these shops in all areas. 


. FOR UNSKILLED 
and other units jweypepienceD MEN ONLY - 


WE TRAIN YOU OUR WAY! 


COMPLETE 


COLOR 


INSTRUCTION 
INCLUDED 


% 
( 
/ 
- % 
(aca 


, 


ew 
RADIO-TELEVISION 
TRAINING SCHOOL 


5100 S$. VERMONT AVENUE 
LOS ANGELES 37, CALIFORNIA 


We must Insist that the men 
we sign up be trained In 
Radio-TY Repair, Merchan- 
dising and Sales by our 
training methods—because 
WE KNOW the require- 
ments cf the industry. 
Therefore, we will TRAIN 
YOU ... we will show 
you how to earn EXTRA 
CASH, during the first 
month or two of your 
training period. YOU 
KEEP YOUR PRESENT 
JOB. TRAINING TAKES 
PLACE IN YOUR OWN 
HOME, IN YOUR 
SPARE TIME! 


act 


A 


*tubes 
excluded 


CUT OUT AND MAIL — 7ODAY! 


RADIO-TELEVISION TRAINING SCHOOL 


5100 S, Vermont Avenue, Dept, PE 29, 
Los Angeles 37, California 


on 


books — 


SEND ME FREE — all of these big Shr etoo lay $ 
a ‘our Own 


Good Jobs in Tv-Electronics,'’ ''A Repair Shop of 
and ‘'Sampie Lesson,"* I am interested jn: 


‘a Radio-Television o Industrial Electronics 
(Automation) 


Name 
Please Print 


Age 


Address ———_—_—_——___-_—___—_-___—_ 


City & State 
300 
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Make over 150 Small Computing and Reasoning Machines with 


BRAINIAC® 
A BETTER ELECTRIC BRAIN CONSTRUCTION KIT 


ONLY $17.95—WHY PAY MORE? 
Over 600 parts including 116 
patented wipers so that all 
switches work well. BRAINIAC 
Bives full specifications for 151 
computing, reasoning, arith- 
metical, logical, puzzle-soiving 
and game-playing machines , . . 
all 33 GENIACS (1955) and 
118 BRAINIACS (1956-58). 
Each machine works on a single 
flashlight battery—aii connec- 
tions with nuts and bolts—no 
soldering required . . . is FUN 
to make——FUN to use and play 
with—and TEACHES you something new about computing and 
reasoning circuits. 


BRAINIAC is the result of 8 years’ design and development work with 


miniature mechanical brains including: Geniac (see ‘'Geniacs: Small 


Letters (Continued from page 24) 


of these iellows hear about it and give it a try, 

they will find out for themselves what it is like 
to pass traffic in a real traffic net. 

JOHN Sorrentino, K2ZHK 

Crawiord, N. J. 


One of the best ways for a Novice to go Gen- 
eral is to “get-on-the-air.” Use that Novice ticket 
and the General will come as easy as pie. 


More on Tape Pals 


® I would like very much for you to place my 
name in your Letters from Our Readers column 
concerning tape pals. I would like to hear from 


BRAINIAC KIT (1958 Model) K 17. . . the kit with limitless possi- 
bilities backed by an organization of 10 years’ standing in the com: 
JU Tn OU ee ee cere ee eee Ney SY a cme iene Fe ee $17.98 


. a MALE TRIS COUPON SS oh 

| BERKELEY ENTERPRISES. Inc. 
815 Washington St.. R-172, Newtonville 60. Mass. | 
Please send me Brainiac Kit K 17, (Returnabie in 7 days for full 

| refund if not satisfactory—if in good condition.) % enclose | 
Be These Gamiaw wes &k in full: payment. 

I My Name and Address are attached. i] 


The Electronic Edueator is an amazing new scientific device 
designed to train and teach at both the conscious and subcon- 
scious levels. You read, speak or transcribe recorded material 
thru the microphone, where it is recorded on special endless 
tape cartridges holding from 1 min. to 2 full hours of tape. This 
tape repeats itself and your message endlessly to give you the 
necessary repetition to memorize material. Comes complete 
with mike, Slumber Speaker, timer and cartridges. Offers thou- 
sands of uses from learning languages to helping backward stu- 
dents. Write for free descriptive literature. Sleep-Learning 
Research Ass'n. Box 24-F. Olympia, Washington 


For the complete Learn-While-You-Sleep story, send $2 
for amazing 100 page fact-filled illustrated instruction 
book: ''Sleap-Learning—Its Theory, Application & Tech- 
nique."' Satisfaction guaranteed. Free descriptive folder 
on request. 


anyone interested in vehicle and driver safety, 
mainly safety supervisors from different countries. 
All tapes, regardless of interest, will be answered. 
TerRRY THERIAULT 

I. O. Box 258 

Lancaster Park, Alberta, Canada 


More on Mars 


m@ The MARS Technical Program was conceived 
by Mr. Harvey McCoy, AF21YX, 109 Willow 
Ave., Huntington, L. I., N. Y., in 1956, and gen- 
erally along the lines you have described for the 
First Army Technical Program in “A MARSman 
Tells All” (Dec. ’58). Mr. McCoy’s ideas for a 
technical net within the Air Force MARS struc- 
ture received favorable consideration and he was 
made Net Director of the Eastern Technical Net 
with special frequencies being made available for 
the broadcasts. From the beginning, the Tech- 
nical Net broadcasts from station AF21YX were 
enthusiastically received. Mr. McCoy recently re- 
ceived a citation from General Curtis LeMay, Vice 
Chief of Staff, USAF, for his work on the devel- 
opment of the MARS Technical Net. 
ALrreD W. Ty Ler, Major, USAF 
New York, N. Y. 


Report and Request 


& One of the best projects I constructed from 
POP’tronics plans was the flashing light with 
transistors (“Flash Light with Transistors,” Sept. 
1958). It was kind of late in the season, but we 
used it a little on the dock before the cold hit 
and brought us back down south. 

Just one request, if possible. Would it be prac- 
tical to have a construction project of a Van 
de Graaf generator or a Tesla coil? 

Davip FRASER 
Toronto, Ont. 


POP’ tronics plans to run constructions details on 
the “hair-raising” high-voltage inventions of both 
Messrs. Van de Graaf and Tesla in the near future. 
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Now...choose 


new “choose-it-yourself” training system guar 


re 


PLES 
re 


Now you can p-2k the vocational training 
you like! Under the Army’s new ‘‘CHOOSE- 
IT-YOURSELF” Vocational Training Sys- 
tem, you choose your vocational training 


your vocational training! 


antees CHOICE, not chance 


...and it’s guaranteed before you enlist. 
Here’s your opportunity to get valuable 
training and practical experience in the 
kind of work you enjoy! 


Choose your vocational training from many interesting categories like these... 


Radar & TV Repair Military Police Finance 

Atomic Weapons Printing Construction 
Surveying Physical Medicine Ballistic Missile Repair 
Military Intelligence Electronics Combat Engineering 


Drafting & Cartography 
Metal Working 
Automotive Maintenance 
Machine Accounting 


Here’s how you “CHOOSE-IT-YOURSELF”: 


1. CHOOSE 
... before enlistment! 


Choose the vocational training 
you like from the categories 
currently available. Your Army 
recruiter will give you all in- 
formation and advice you need. 


CHOOSE, QUALIFY and KNOW 
obligation to enlist! You get the 


2. QUALIFY 
... before enlistment! 


Take aptitude and physical ex- 
aminations...to be eligible, you 
must have a qualifying aptitude 
score and meet minimum physi- 
cal requirements for your choice. 


... Without the slightest 
Army vocational training 


you like—guaranteed in writing—or you don’t enlist! This 
week, ask your local Army recruiter for complete details 
about the new Army system which lets you do the choosing. 


February, 1959 
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3. KNOW 


.-. before enlistment! 


If you qualify, you know you'll 
get the vocational training you 
like! Your choice is written into 
your future Army record—guar- 
anteed before you enlist. 


NEW ‘CHOOSE -IT- YOURSELF” 
VOCATIONAL TRAINING SYSTEM 


U.S.ARMY 
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i 
of the world’s | 
greatest 
amplifiers 


POWERING 


6CA7;EL34 
HIGH-POWER OUTPUT PENTODE 


High-fidelity authorities are not in agreement 
as to which is ‘‘best’’ among the handful of 
genuinely great power amplifier designs 
available today. But one thing they know for 
sure—at least 4 out of 5 of the contenders 
have 6CA7/EL34’s in the output stage. 

No other comparable tube combines to 

the same degree the 6CA7’s exceptional 
linearity, high power dissipation and low 
drive-voltage requirements, It is a true 
pentode design, with a separate suppressor 
grid that controls the space charge, resulting 
in greater linearity on reactive speaker loads 
than is possible with competitive beam-power 
tetrodes. A single pair of 6CA7’s in push-pull 
has been successfully used in power amplifiers 
delivering up to 100 watts undistorted output. 


OTHER AMperex TUBES FOR 
HIGH-FIDELITY AUDIO APPLICATIONS: 
EL84/6BQ5 9-pin power pentode; 17 W PP 
EF86/6267 Low-noise high- pentode 
ECC81/12AT? Low-noise medium-z dual triode 
ECC82/12AU7 low-noise low-y dual triode 
ECC83/12AX7 Low-noise high-z dual triode 
ECC85/6AQ8 High-p dual triode for FM tuners 
GZ34/5AR4 Cathode-type rectifier; 250 ma. 
EZ80/6V4 9-pin rectifier; cathode; 90 ma. 
EZ81/6CA4 9-pin rectifier; cathode; 150 ma. 


At All Leading Electronic Parts Distributors 


LN Amperex 


ELECTRONIC CORP. 
230 Duffy Ave., Hicksville, Long Island, N.Y. 


A 


DUAL VOICE COIL WOOFER 

The University Model C-12SW 12” woofer 
eliminates the need for a second woofer in 
a stereo speaker 
system. Since 
the C-12SW fea- 
tures two voice 
coils, both ste- 
reo amplifiers 
can be con- 
nected to it for 
full bass cover- 
age of both ste- 
reo channels. 
Stereo effect is 
obtained by the 
use of auxiliary 
high-frequency 
speakers placed 
for optimum ef- 
fect. The C-12SW may also be used for 
extending the bass response of any hi-fi 
system. Net price, $39.50. (University Loud- 
speakers, Inc., 80 S. Kensico Ave., White 
Plains: N. Y.) 


“SCREW-IN’ FLUORESCENT LIGHT 
A “screw-in” fluorescent lighting fixture 
is being marketed by Herbach and Rade- 
man, Inc., 1204 Arch St., Philadelphia 7, Pa. 
The Harco bulb unit is completely self- 


contained and can be screwed into any 
standard light socket. According to the 
manufacturer, it provides up to five times 
the illumination of an incandescent lamp 
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I TELEVISION AND 
| RADIO REPAIRING 


FIX TV 
RIGHT 


—even if you’ve never looked inside a set before! 


AT LAST — at Amazing LOW COST — The 
Most Complete TV-Radio Repair Course 


BE YouR 
Own Boss! 


y=. 


FTER 10 YEARS 

OF PREPARA- 
TION — McGraw-Hill’s new 6-Volume 
Course brings you everything you need 
to know to “cash in” on the TV-RADIO 
boom. Over 2,350 pages of money-making 
“know-how” by top factory engineers 
and electronic experts. THREE giant 
REPAIR MANUALS fell and show how 
to FIX every trouble the easy way. TWO 
huge TROUBLESHOOTERS tell ex- 
actly WHERE to begin, WHAT tools 
to use, HOW to “polish off’ every job. 
Complete Home Study Volume guides 
you every step of the way, tells how to 


| PROFITABLE RADIO §) PRACTICAL RAD 
}, TROUBLESHOOTING 


RADIO and 
RECORD CHANGERS 


AWAY 


Make GOOD MONEY, Full or 
Spare Time in the BOOMING 
Repair Business 


Pictures and directions cover ANY job 
on EVERY set — tubes. circuits. speak- 
ers, new a-c/d-c portables, Color TV, 
even what to charge for every job! 


BIG MONEY — Spare or Full Time 


Forget lack of experience. Forget your 
age. Over 40 MILLION TV sets, 130 
MILLION radios —and the shortage of 
repairmen — mean big money for you. 
Course makes it easy to “‘cash in,” spare 
time or full, start your own business, 
enjoy your work and a big bank account! 


SEND NO MONEY 


PROFITABLE 
TELEVISION 
TROUBLESHOOTIN | 


THIS AMAZING 
OFFER SAVES 
YOU $11.85! 


PARTIAL CONTENTS 
(1) Television and Radio Repairing 


Ever Published. TELLS and SHOWS How ot Teun, Sas Te: 
‘ . in D 4 
to Do Every Job Quickly and Easily — 'This-Is-How pictures, dias 


grams. By John Markus, Feature 
Ed., Electronics Magazine. 


@ Practical Radio Servicing — 

Easy -to-follow directions, 
diagrams, drawings — with job 
sheet for every repair job, 509 
pages. 473 illus. By William Mar- 
cus, Alex Levy, Electronic Train- 
ing Experts 


(3) Profitable Radio Troubleshooting 

~—WHERE to look and WHAT 
to do for every trouble. How to 
avoid costly mistakes, handle 
customers profitably. 330 pages. 
153 “how-to’’ illus. By William 
Marcus. Alex Levy. 


o Profitable TY Troubleshooting— 

Short-cuts so SPOT and FIX 
every trouble—fast, for big prof- 
its. By Eugene A. Anthony. Serv- 
ice Consultant, General Elec. Co. 


Esse. 


Try Course 10 days FREE. (We pay 
shipping!) If you don’t agree it can get 
you started in a 
money-making re- 
pair business— re- 
turn it, pay noth- 
ing. Otherwise 
keep it. Earn while 
you learn ; and pay 
the low cost on 
easy terms. Mail 
eoupon NOW. 


McG “Hill Book $$, 
os. Dept PEL-2, SS THIS COUPON SAVES YOU $11.85 =—————=4 


leather a ira McGRAW-HILL Book Co., Dept. PEL-2, 
ee tae 327 West 41st St., New York 36, N. Y. 

Send me — postpaid — for 10 pays’ FREE TRIAL the 6- 
Vol. McGraw-Hill TV, Radio and Changer Servicing 
Course. If okay, I’ remit only $4.95 in 10 days; then 
$5.00 monthly for 5 months. (A total savings of $11.85 on 
the regular price of the Course and Detect-O-Scopes. ) 
Otherwise, I'll return Course in 10 deys; pay nothing. 

ALSO send FREE (to KEEP whether or not I keep the 
Course) the 3 Tv, RADIO, and CIRCUIT DETECT-O-SCOPE 
CHARTS, — total value $3.00. 


get ahead fast as a repairman — build 
up your own business, full or spare 
time, for BIG PROFITS! 


EARN While You Learn 


Tested — and now used in top schools, 
and repair shops— Course volumes are 
simple enough for green beginners, 
amazed ‘‘pros’” with new easy methods. 
Starts you doing simple repairs — and 
earning money — from very first chap- 
ter. ABC pictures and directions make 
tougher jobs a ‘‘snap.”’ Before you fin- 
ish you can earn many times its cost. 

NO previous training needed. NO com- 
plicated formulas. PLAIN ENGLISH 


Free 


Gi #400 DETECT-O-SCOPE Fr, 
“hail ‘ 


(5) Repairing Record Changers — 

Step-by-step pictures and 
directions ~ how to set up serv- 
ice bench, etc. 278 pages. 202 
A-B-C pitcures. By Eugene Eck- 
lund. Eng. DuMont Lab.. Inc. 


(6) Comptete Home Course Outline 

— Getting started in televi- 
sion and radio servicing. How to 
get the most out of your Course. 
How to get ahead FAST. By 
John Markus. 


Examine 
Entire Course 


FREE 


for 10 Days! 


ALL THREE Valuable Repair Aids: TV, RADIO, and 
CIRCUIT Detect-O-Scopes (Total Retail Value $3.00) 


I 

I 

| 

| 
FREE — whether you keep ] 
the Course or not — THREE ] 
l 

I 

I 

I 

I 


amazing DETECT-O-SCOPE 
Charts. TV and RADIO Scopes 
enable you to spot all tube 
troubles in a jiffy. CIRCUIT 
Scope spots all circuit trou- 
bles. Make fix-it jobs easier, 
faster. 16 x 21 inches. ALL 
THREE (worth $3.00) yours 
FREE while they last on this 
introductory offer. 


Name ... aceasaiigees coseseieecs nies ae ae 
(Please Print Clearly) 
Address . es 
Zone No 
City cok earce Cif (ORY) |... SCA: i: cises 
OC CHECK HERE if vou prefer to enclose first payment 
of $4.95 with coupon. Same easy pay plan: same 10-day 
return privilege for full refund PEL-2 


=e md 
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For a permanent, Neat installation... 


MOSLEY TV Wiring Accessories! 


Y-TY 
The Mosley Y-TY eliminates 
transmission line breakage at 
antenna. Provides positive con- 
nection for best reception. 


eoeereeeereereesr 
WALL FEED 


A weather-proof transmission 
line entrance device permits 
line to be brought into attic or 
crawl space. Simple, neat in- 
stallation. 


2-SET COUPLER 


Permits operation of two TV 
sets from one antenna at the 
same time. Install in attic or 
basement. 


@eeeeoeweeoeeee eee 


WALL PLATE 


Provides neat plug-in connect- 
ion to antenna. Set may easily 
be unplugged as a safety factor 
during storms. 


Mosley TV Accessories give 
new flexibility and neatness 
to any TV installation! 


4 


WRITE FOR FREE 
CATALOG 58. 


Address: Dept. PE-2 


Mosley Elston Ge 


8627 SY. CHARLES ROCK ROAD, ST. LOUIS 84, MISSOURI 
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Products 


(Continued from page 28) 


which consumes the same amount of power. 
It is available in three models, all 6%” x 
2%" x 1%”, and includes two cool white 
lamps. Price, $11.00. 


MINIATURE SOLDERING IRON 


A miniature soldering iron, the ‘“Might- 


Mite Solder-ette,” is being offered by Tube 


Wholesalers Co., Box 61, Baldwin, N. Y. 
This 25-watt iron is suitable for making 
all types of electrical repairs and may be 
used in the most crowded chassis areas. The 
copper alloy tip is replaceable. Price, $2.98. 


AM-FM TUNER 
An AM-FM tuner, the Model EM-085-ER, 
has been introduced by Hrie Resistor Corp., 
Erie, Pa. It features an etched wiring board 
and Erie PAC’s. Circuitry includes two i.f. 
stages, a limiter, Foster-Seeley discrimina- 
tor circuit, and a.f.c. The EM-085-ER’s 


| front panel is gold metalized plastic; its 


cabinet is finished in black and measures 
1216”x916”x 3%". Net price, $84.50. 


TRANSFORMERS FOR TRANSISTORS 

A complete line of miniature transform- 
ers designed explicitly for transistors is 
available from Amplifier Corp. of America, 
398 Broadway, New York 13, N. Y. Thir- 
teen basic types of transformers are being 
made for use in 90 different impedance- 
matching circuits. There are four types of 


| frequency response ranges to cover all ap- 
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WE'RE MAKING IT EASIER THAN EVER TO BECOME A WELL PAID 
RADIO-TELEVISION SERVICE TECHNICIAN 


NOW — Just 


RADIV= 


the 


Starts You Training in 


TELEVISION 


‘“Learn-by-Doing” Way... 


25 BIG, COMPLETE KITS 


of PARTS & EQUIPMENT 


To help you learn fast the practical side 
of Radio-Television, -e 
send you expertly engi- 
neercd training kits to 
teat and assemble for 
° #7 _~sinteresting. 
‘ valuable 
a ahop-bench 

practicel 


e The new Sproyberry 
Training Television Re- 
ceiver, built and tested 
in 5 sections. 


@ Now offered . . . this fing 
modern oscilloscope. 


e You build this powerful 
two-hand superheterc- 
dyne radio receiver. 


5 we 
pig N° 


ane 


You build the 
new Spray: 


berry tester 
\ —acomplete 
38- range 


Volt -Ohm- 


& 4 Mili am- 

A ee 
ua . i 
BS a 
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* *« « x This great industry is begging 
for trained men... to step into good paying jobs 
or a profitable business of their own! Our new 
plan opens the doors of Radio-Television wide to 
every ambitious man who is ready to act at once! 


Men by the thousands. ..trained Radio-Television Service Techni- 
cians ...are needed at once! Perhaps you've thought about entering 
this interesting, top paying field, but lack of ready money held you 
back. Now —just $6 enrolls you for America’s finest, most up to 
date home study training in Radio-Television! Unbelievable? No, 
the explanation is simple’ We believe Radio-Television must have 
the additional men it needs as quickly as possible. We are willing to 
do our part by making Sprayberry Training available for less money 
down and on easier terms than ever before. This is your big oppor- 
tunity to get the training you need...to step into a tine job or your 
own Radio-Television Service Business. 


— 
Complete Facts Free—Act Now; Offer Limited 
Only a limited number of students may be accepted on this liberal 
and unusual basis. We urge you to act at once.. .mail the coupon be- 
low and get complete details plus our big new catalog and an actual 
sample lesson—ail free. No obligation. ..no salesman will bother you. 


HOME STUDY TRAINING IN SPARE TIME 


Under world-famous 27-year old Sprayberry Plan, you learn entirely 
at home inspare time, You keep on with your present job and income. 
You train as fast or as slowly as you wish. You get valuable kits of 
parts and equipment for priceless shop- bench practice. And every- 
thing you receive, lessons and equipment alike, is all yours to keep. 


LET US PROVE HOW EASILY YOU CAN LEARN! 


Radio-Television needs YOU! And Sprayberry is ready to 
train you on better, easier terms, that any ambitious mancan 
afford. Just $6 starts you! Mail coupon today... let the facts 
speak for themselves. You have everything to gain. Let us 
prove the kind of opportunity in store for you! 


Academy of Radio-Television 


1512 Jarvis Avenue, Dept. 1i05-R, Chicago 26, Illinois 


Mail This Coupon Now —No Salesman: Will Call 


Sprayberry Academy of Radio-Television i 
nem Ys MARE SRY a Dept.105-R, 1512 W. Jarvis Ave., Chicago 26, Wt. i 
. € Please rush all information on your ALL-NEW Radio-Tele- 
Radio Television vision Training Plan. I understand this does not Guiizatante i 
and that no salesman will call upon me. Include New Cat- 
22 slog and Sample Lesson FREE. J 
NAME... — eougauns! ARG... acvran | 
ADDRES Soni oo: catweegeeertonerentian bcs A hc cao eee cine 
CUTN i. -racemminsapanpeerdbieggroiern oe CONE... SPARE 
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‘‘Do-lt-Yourself”’ Kits 


LAFAYETTE 
RADIO 

ELECTRONIC 
KITS 


Include the very 
latest electronic 
advances. 

Are constantly 
being modernized 
by Lafayette’s 
own Engineering 
Department, by 
a leading con- 
sulting engineer- 
ing firm, and by 
your own recom- 
mendations, 

Are a product 
of Lafayette’s 38 
years of Electronic 
Leadership. 
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Complete iistings of the NEWEST in Stereo and Monaural 

LAFAYETTE 'S HI-Fi, Short Wave, Audio, Transistor, and many other Lafayette 
electronics kits as well as thousands upon thousands of 

Standard brand nationally advertised kits and electronic 

260 GIANT-SIZE parts and components are described In LAFAYETTE’S GIANT 
PAGES NEW 260-PAGE CATALOG, SEND FOR IT—IT’S PRET Just fill 

in coupon below and present it at any Lafayette store, or 
Paste it on a postcard and send it to us. THAT'S ALL YOU 
HAVE TO DO to get your FREE 1959 LAFAYETTE CATALOG! 


EDUCATIONAL 
2 


+ 
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> 4-195 18.50 4 : 
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ooo RT-82 10.98 


ove NT-133 12.9 


vo RUNI7 16.95 


«eo KT-434 16,95 
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Kits Are To Build! 


LEARN ELECTRONICS BY BUILDING A LOW COST LAFAYETTYT®. KIT 
KITS FOR BEGINNERS © 10-in-1 Lab Kit * Transistor Code Practice Oscillator * AC-DC Broadcast Receiver 
* 3-Way Broadcast Receiver * 5-Watt Push-Pull AC-OC Amplifier * 7-In-1 Radio Lab Kit * 2-In-. <it * Ge-manium 
Diode Radio + 1-Transistor Pocket Radio * 2-Transistor Pocket Radio 
HI-FI KITS * Stereo Master Audio Control Center & Freamplifier * Stereo Remote Control Center — “lectroric 
Stereo Adapter - 36-Watt Basic Stereo Amplifier * AM-FM Stereo Tuner * Preamp-Audio Contrcei Senter « 7G-Wait 


Power Amplifier « 4-Watt Stereo Amplifier * Speaker Enclosure Kits 

ADVANCED KITS © Broadcast-Shortwave Receiver * Electric Brain Kit * 10. Watt Push-Pull Hi-Fi Asnpl fier » 
15-In-1 Transistor Experimenter’s Kit * 4-Band Broadcast-Shortwave Receiver * Photocell Electronie Relay = 
5-Transistor Surerhet Receiver * 3-Transistor Pocket Racio » 3-Transistor Hi-Fi Preamplifier * 2-Transis-or Reflex 
Radio with Sur Battery * Transistor Code Practice Oscillator + Radio Control Transmitter » Transisto- Diode 
Checker + Multitester Semi-Kit * 4-Transistor Telephone Pickup Amplifier . 


PRACTICAL 


Enjoy and Save 


You sve up to 

60% or more when you build a 

low-cost Lafayette kt a: against 

factory-wired unite of 2qual or 

even lesser quality. You save 

also because Lafevetie manu- 

factures these kits ard sells 

them direct te cu, elim- 

inating the usual dealer’s 
markup. 


Every 
latest advance in 
electronics finds its 
way nto educa- 
tional erd prac- 
tical Lefayette 
Kits Lefayette 
was FIRST in 
TRANSISTORS, 
and Lafa‘vette is 
snow FIRST in 
STEREO HI-FI! 


Vhether you 

are a beginner o: an en- 
gineer, a nowic2 or ed- 
vanced amateur, tiere are 
Lafayette kits yeu cen build, 

learn fram, and vse. Detailed 
instructions with clear, lerge 
blow-ups and dozeas of ilus- 
trations describe mirute y every 
step of the kit assembly so that 
»KT-300 39.50 there are seldom any questions. 


-XT-125 18.95 LAFAYETTE KITS ARE AVAILABLE ON OUR EASY 
PAY PLAN. SEE OUR FR&E CLANT-SIZED 
260-PAGE 1959 CATALOG FOR DETAILS. 


LAFAYETTE RADIO STORE LOCATIONS Fill in and present the coupon below at any Lafayette store for your 
FREE Catalog, or simply paste the coupon on a postcard aad mail it 
to the address on the coupon. Our catalog is FREE fcr tha asking! 


LAFAYETTE RADIO, Deft. 1-89 
P.O. Box 511, Jamaicz 31, N. Y. 


SEND FOR THE WORLD'S LEADING ELE-TRONICS, 
RADIO, T.V., INDUSTRIAL, AND H -FI GUIDE 


(D Send FREE LAFAYETTE Cataiog 690 


165-08 Liberty Ave. 100 6th Ave. 542 €. Fordham Rd. 
AXtel 1-7000 WOrth 6-5300 = FOrdham 7-8813 


Open FRIDAY Open THURSDAY Open THURSDAY 
Hil 6:45 P.M. “Hi 6:43 P.M, “till 0:45 PLM. 


24 Central Ave. 139 W. 2nd St. 110 Federal St. 


MArket 2-1661 Plainfield 6-4718 | HUbbard 2-7850 Aare ass svaisthys'cie 2 aes «amen se aac ‘ 
Cpen WEDNESDAY Open THURSDAY Open MON.-WED, Ci iese a is 1 ZONE. we Stete. ..+6 
“till 0:45 PM. “rill 8145 PLM, “41 8:45 PM, 
February, 1959 a3 


WWW amendnceranadsahisterv.com 


N 


“ys ea CATALOG 
t ras 180 


& 


BURSTEIN-APPLEBEE CO. 


Dept, PE, 1012 McGee St., Kansas City 6, Mo. 
Q Send Free 1959 B-A Catalog No. 591. 


£ 
BNE. .ccorscseeserersencesconsee re: Sonera nen river ssemevsensetscssteSememerermmrreyes retest) 


“Now, Daust tell you, I have heard a 

speaker system that approaches the 

authenticity of concert hall performance” 
MISCHA ELMAN 


at So impressed Mr. Elman? University’s 
radically new single-cabinet stereo speaker 


THE ‘TRIMENSIONAL’ TMS-2 


« only 30” x 25” x 1242” deep... 
designed to utilize the acoustical prop- 
erties of the surrounding walls to give 
you performance far beyond the scope | 
of other single cabinet stereo speakers. § 
Only the TMS-2 permits placement in a 
comer or anywhere along a wall... 
lets you and any number of friends en- 
joy exciting stereo or monophonic sound uy 
from almost any position in the room. 
For a full description of the TMS-2 .. . 


Send for FREE 16 page brochure, 
Aninformative guide tohigh fidelity stereo 
and monophonic speaker systems and 
components. Write Desk A-13, University 
Loudspeakers, Inc., White Plains, N. Y. 
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products 
(Continued from page 30) 


plications from high fidelity to voice trans- 
mission. The transformers are available in 
| four types of cases, all fully mu-metal- 
shielded. Complete technical specs and 
factory prices may be obtained from the 
manufacturer. 


SHORT-WAVE RECEIVER 
Short-wave listeners will be interested in 
the new NC-60 receiver being manufac- 


tured by the National Co., Inc., Malden, 
Mass. The NC-60 covers 540 ke. to 31 me. in 
four bands with electrical bandspread on all 
frequencies. Features include separate tun- 
ing coils for each band, a front-panel phone- 
output jack, large dial scale, and an attrac- 
tive black and grey cabinet. Price, $59.95. 


STEREO AMPLIFIER 
Stereophiles will find the new Acrosound 
Stereo 20-20 amplifier well worth their con- 
sideration for inclusion in a stereo system. 
It is a dual-channel basic amplifier with 


take 
secetereets 
nates! * 


each channel providing 18 watts output at 

15% IM distortion. The two channels may 

be paralleled to provide 36 watts output for 
(Continued on page 108) 
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earn TELEVISION-RADIO 


Servicing or Communications 
by Practicing at Home in Spare Time 


NRI gives you kits 
to build these and 
ether equipment 


gel = lz be 3 % 

aa NRI Has Trained Thousands for 
‘ Successful Careers in TV-Radio 
paar es Bod Scape 
Electronic Technicians | 


Have High Pay, Prestige Jobs ay 


People look up to and depend on the Technician, : 
more than ever before. His Opgor tunities are great 2 


and are increasing. Become a TV-Radio-Electronic Studlo Engineer KATY Allthe Work He Can Do —-Has Good Part Time Business 
Technican. At home, and in your spare time, you “Now Studio Engi- ‘‘Since finishing NRI “Quite early in my 
can learn to do this intersting, satisfying work neer at KATV. Be- Course I have re- training 1 started 
qualify for important pay. fore enrolling, | was paired 2,000 TV and _ servicing sets. Now 


. . heid back by sixth Radio sets a year. have completely 
A steady stream of new Electronic products is grade education.” NRI proved a good equ pped shop. All 


increasing the job and promotion opportunities for BILLy SanCHEZ, Pine foundation.” H. R. equ pment is paid 


Television -Radio-Electronic Technicians. Right Bluff, Arkansas. Gorpon, Milledge for.” E. A. BREpA, 
now, a proven field of git enniod 4 ville, Georgia. Tacoma, Wash. 
for good pay is servicing the mil- ee ee eee eee eee eee eee ee 


lions of Television and Radio sets 
now in use. The hundreds of TV 
and Radio stations on the air offer | 
interesting jobs for Operators and | 


Cut Out and Mail Postage -Free Card NOW 


Fes Sample Lesson and omn = 


Make Extra Money Soon, SIDE 
Us| Catalog Both FREE sigeg.. 


in Your Spare Time How Electricity 


Fr i is Produced 
NRI students find it easy to start OLDEST & LARGEST HOME STUDY RADIO-TV SCHO DL for Electron; 
fixing sets for friends a few months | : ‘onics 


after enrolling, pick up $10, $15 ~ - . ed: £2 gs 
and more a week extra spending ational adio nstitute aD — 
Dept. 45 , Washington 16, D.C. N Job and Career 


money. Many who start in spare 

time soon build full time TV- oe 
Please send me sample lesson of your Radio-Television | Opportunities b 
Training and Catalog FREE. (No salesman will cal.) I} 


Radio service businesses. NRI 
has devoted over 40 years to de- 
veloping simplified, practical 
training methods. Learn-by-doing. 
You get many kits to build equip- 
ment for actual practice. 


ACT NOW 
FIND OUT WHAT 


Ad dess.- encanto = — : : “ xs 


ES as reactor ramen Zone State ib 
ACCREDITED MEMBER NATIONAL HOME STUDY COUNCIL —— 


NRI OFFERS YOU 
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NRI SUPPLIES LEARN-BY-DOING KITS WITHOUT EXTRA CHARGE 
Technical Know-How Pays Off in Interesting, Important Work 


YOU BUILD AC-DC 
Superhet Receiver 


NRI_ Servicing Course includes al! 
needed parts. By introdueing defects 
you get actual servicing experience 
Practicing with this 

modern receiver 

Learn-by-doing 


YOU BUILD This 17 Inch 
‘Television Receiver 


As part of your NRI course you can get all 
components, tubes, including 17" picture 
tube, to build this latest style Television 
receiver; get 

actual practice 

on TV circuits 


YOU BUILD Vacuum Tube 


YOU BUILD 
Broadcasting Transmitter 


As part of NRI Communications Course 
ee build this low power Transmitter, 
learn commercial broadcasting operators’ 
methods, procedures. Train for your FCC 
Commercial Operator's License. 


bring 


you learn from 
NRI's easy-to- 
understand texts. 


Voltmeter 


Use it to earn extra cash 
fixing neighbors’ sets; 


to life theory 


= 


For Higher Pay, Better Jobs 
Be a TV-Radio-Electronic Technician 


Servicing Needs 


More Trained Men 
Portable TV, Hi-Fi, Tran- 
sistors, Color ‘I'V are mak- 
ing new demands for 4g, 
trained Technicians. Good 
opportunities for spare 
time earnings or a business 
ofyour own. Enjoy prestige. 


y . 
Secclicie Offers 


Satisfying Careers 


4000 TV and Radio sta- 
tions offer interesting posi- 
tions. Govt. Radio, Police, 
Two - Way Communica- 
tions are growing fields. = 
Trained T'V-Radio Opera- 

A 


tars have a bright future. —~—__i 


Train at Home the NRI Way 


= c 
Famous for Over 40 Years 

se | NRI is America’s oldest and largest home study 

a Television- Radio school. The more than 40 


ES Smith, years’ experience training men, the outstanding 
Founder reputation and record of this school-- benefits 
you many ways. Successful graduates are everywhere, in 
small towns, big cities. You train in your own home, keep 
your present joh while iearning. Let us send you an actual! 
lesson, judge for yourself how easy it is to learn 


No Experience Necessary —NRI Sends 
Many Kits for Practical Experience 


You don’t have to know anything about electricity or 
Radio to understand and succeed with N RI Course 
Clearly written, illustrated NII lessons teach Radio-T'V- 
Electronic principles. You get NI] kits for practical 
experience. All equipment is yours to keep. Mailing the 
postage-free card may be one of the most important acts 
of your life. Do it now. Reasonable tuition, low monthly 
payments available. National Radio Institute,Wash. 16, D.C. 


_—— ee ee 


EER St 
Permit 


(Sec. 34.9, P. L. & R) 
Washington, D.C. 


BUSINESS REPLY CARD 


No Postage Stamp Necessary if Mailed in the United States 


POSTAGE WILL BE PAID BY 
NATIONAL RADIO INSTITUTE 


3939 Wisconsin Avenue 


Washington 16, D.C. 
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CLASS Important Work 


No. 20-R 


NRI Course Easy to _ Works on Color TV 


NRI 


Understand 
“Opened my own 
shop before re- 
ceiving diploma. 
1 am independent 
in my own busi- 
ness.”” BP: 
Cressey, Stock- 
ton, California. 


changed 
my whole life. If 
1 had not taken 
the course, prob- 
ably would still 
be a_ fireman, 
struggling 
along.” J. F. ME- 
LINE, New York. 


See Other Side 


SAMPLE LESSON 
64-page CATALOG 


both FREE 


BOOKSHELF 


“TRANSISTOR FUNDAMENTALS AND 
APPLICATIONS" by W. W. Lenz and W. 
W. Cook. Published by Radio Corporation 
of America, Camden, N. J. 43 pages. Soft 
cover. 50 cents. 

Starting with the atomic theory neces- 
sary for an understanding of transistors, 
this book then takes the reader through 
the different types of transistors, transistor 
amplifiers, methods of coupling, oscillators, 
power supplies, etc. The text is unusually 
well presented and the illustrations will 
help you to understand just what happens 
when those electrons and holes get to- 
gether. 

Recommended: as a reference book on 
transistors for everyone interested in the 
subject. 


oe BS & 


"TV SIGNAL DISTRIBUTION AND AN- 
TENNA TECHNIQUES" published by How- 
ard W. Sams and Co., Inc., 2201 East 46th 
St., Indianapolis 6, Ind. 186 pages. Soft 
cover. $2.95. 

Every type of TV signal distribution sys- 
tem is fully explored in this book. All 
problems from the initial installation of an 
antenna system to final trouble-shooting 
and maintenance are covered. Additional 
sections provide information on bidding, 
cost estimating, and selling such installa- 
tions. The text is easy to understand and 
the illustrations are helpful. 

Recommended: to the service technician 
who would like to enter the field of multi- 
set TV installations. 


Ee G&S & 


"HANDBOOK OF ELECTRONIC CIR- 
CUITS" by RCA Service Co. Published by 
Howard W. Sams and Co., Inc., 2201 East 
46th St., Indianapolis 6, Ind. 66 pages. Soft 
cover. $1.00. 

A practical and concise reference source 
of circuit information is invaluable because 
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few of us can carry all the details of all 
basic circuits in our heads. This handbook 
contains circuit diagrams and circuit de- 
scriptions of a number of the most com- 
monly used basic electronic circuits em- 
ployed in both commercial and military 
equipment. In addition, an analysis of each 
circuit is included with respect to the most 
common causes Of failure. 

Recommended: to anyone whose daily 
work has anything to do with electronic 
circuits. 


“EXPERIMENTAL BASIC ELECTRONICS" 
by Rupert N. Evans and Charles B. Porter. 
Published by McKnight and McKnight 
Publishing Co., Bloomington, Il. 104 pages. 
$3.00. 

Working on the principle that theory and 
experience should go hand in hand, this 
book presents 18 experiments in elemen- 
tary electronics along with the theory in- 
volved in each. Thus, after step-by-step in- 
structions are given explaining how to build 
various pieces of simple electronic gear, an 
explanation follows which covers the theo- 
retical aspects of each circuit. 

This book is ideally suited for beginners 
in electronics. However, more experienced 
readers would wish for more than just 18 
experiments. 

Recommended: to the beginner in elec- 
tronics. 


Se & 


"BASIC PULSES" by Irving Gottlieb. Pub- 
lished by John F. Rider Publisher, Inc., 116 
West 14th St., New York 11, N. Y. Soft 
cover. 176 pages. $3.50. 

The use of pulses has spread far and wide 
in the electronic field. Radar, television, 
telemetry, and computers, as well as indus- 
trial operations, all utilize pulses in myriad 
ways. Now, anyone with a knowledge of 
electronics can learn the basics of pulses 
quickly and easily with this new “picture 
book” course. It explains what pulses are, 
their composition, shaping techniques, meas- 
urement, generation and application. The 
highly pictorial approach accompanied by 
only as much text as is deemed essential for 
maximum clarity not only makes this 
course understandable but it is always easy 


we 


reading. 
Recommended: as a source of material 
for profitable spare-time study. 
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ALIGNMENT TOOL IMPROVEMENT 

The writer has three gripes against 
round alignment tools: they rol] around on 
the workbench; they are hard to pick up; 
and they haven't enough leverage for hard- 
to-turn if. slugs and _ trimmer-capacitor 
screws. As shown in the photo, these prob- 
lems can be solved by the simple addition 
of a %” square piece of plastic cemented 
to the center of the alignment tool handle. 
Saw a %” square from a piece of scrap plas- 
tic about 14” thick, and drill a hole in the 
center slightly smaller than the diameter 
of the alignment tool handle. Ream or file 
the hole just enough so it can be pushed 
onto the alignment tool with a snug fit. 


Apply Duco cement, or regulation plastic 
cement, to both sides of the plastic square, 
and let it set overnight. The sharp corners 


of the plastic square can be rounded off a 
little with a file—Art Trauffer, Council 
Bluffs, Iowa. 


OPERATION DEEP-FREEZE 
Radio batteries from portables are usual- 
ly removed and left on the shelf, where they 
generally deteriorate over the winter 
months. Recalling that a polar expedition 
found ten-year-old batteries still usable aft- 
er thawing, we tried the following proce- 


NOW YOU CAN SECURE A 


HIGH SALARIED ¢ TOP PRESTIGE 
CAREER IN ELECTRONICS 


IN ONLY ONE YEAR! 


ELECTRONICS is the fastest growing industry in America today, creating 
unlimited opportunities for high salaries, with rapid advancement in 
INDUSTRY AND THE ARMED FORCES for Bailey Trained electronic 
enginecring technicians. 

LARGE CORPORATIONS from coast to coast, and BRANCHES OF THE 
ARMED FORCES send recruiters to visit each graduating class at Bailey 
Tech, offering unusually high starting salaries. 

BAILEY GRADUATES ARE BEING HIRED for such fascinating and inter- 


esting work as technical salesmen, research and development of guided 
electronic business machines and automatically controlled 


This Minneapolis-Honeywell system 
controfs hundreds of automatic man- 
ufacturing operations. Experience 
on live equipment is emphasized at 
Bailey and is another reason for the 
tremendous backlog of high pay posi- 


missiles, 
manufacturing plants, etc., also good RATINGS IN THE ARMED FORCES. 


UP TO SEVEN TECHNICIANS are needed for every engineer... this, plus 
superior training is why Bailey Graduates are being paid more to start, 
and are advancing more rapidly than many men who have spent four tions waiting BAILEY GRADUATES. 
years in training. 


Resident training is — sho costs are ee 1. MAIL TODAY 

ou may think! We provide housing and part- = 7 2 2 — 
trae iobs while in Tehool, plus tee nation | Please mail immediately this free booklet without obligation 
wide employment service for graduates. If you — 
want to quickly enter America’s fastest grow- 
ing and most exciting industry, write for free 
booklet... no obligation. 


‘VETERAN APPROVED 


BAILEY TECHNICAL SCHOOLS 


1625 S. Grand ¢ St. Louls 4, Mo. 


i Ano 
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2 Kits 
and a Cartridge 
play everything 


with Weathers x 


inexpensive Turntable Kit, 
Electronic Speed Control Kit, and StereoRamic Cartridge 
you are ready for superb sound reproduction from any 
speed or any type disc in the World .. . truly 
limitless enjoyment. 
THE WEATHERS LIGHT WEIGHT TURNTABLE is 
unbelievably quiet. It eliminates mechanical! noises, is 
shielded against outside vibrations, and maintains constant 
speed at all times. THE WEATHERS ELECTRONIC SPEED 
CONTROL adjusts to speeds of 1674, 3314, 45 and 78 
and has a Vernier setting for even more accurate 
pitch and speed control. THE WEATHERS STEREORAMIC 
CARTRIDGE is completely compatible to both 
monophonic and stereophonic records. It outperforms any 
magnetic cartridge, tracks at 2 grams, and fits any tonearm. 
With these Weathers components your stereo system brings you the unlimited 
enjoyment of any of the World’s finest recordings. See your dealer or 


write us for literature. 


Weathers Indus (res 


OIVISION OF ADVANCE INDUSTRIES. | 


i, | & . 
' al: feel: 66 E, Gloucester Pike, Barrington, N. J. 
4 Ui Export: Joseph Plasencia, Inc., 401 Broadway, New York, N. Y. 


WEATHERS TECHNICAL MAGIC IS SOUND 
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ALLIED’S 


ELECTRONIC SUPPLY CATALOG 


452 
value-packed 
pages 


oh Fan thang te EibSiiomce 
ALLIED RADIO 


EASY TERMS 
AVAILABLE 


WORLD'S LARGEST STOCKS 
Here is the complete guide to every- 
thing in Electronics for Experi- 
menters, Builders, Amateurs, Serv- 
icemen, Engineers and Hi-Fi 
enthusiasts: 


Amazing Build-Your-Own KNIGHT-KITS 
Everything in STEREO Hi-Fi 

Hi-Fi Music Systems & Components 
Recorders & Phono Equipment 

Public Address & Paging Systems 

TV Tubes, Antennas, Accessories 
Amateur Station Equipment 

Latest Test & Lab Instruments 

Industrial Electronic Supplies 

Parts, Tubes, Transistors, Tools & Books 


oeeo30oe ef © @ @ @ 


SAVE on everything in Electronics 
at ALLIED—get fast, dependable 
service, expert personal help, guar- 
anteed satisfaction. Send today for 
your FREE 1959 aLLiep Catalog. 
Everything in Electronics 

From One Reliable Source 


OUR 38th YEAR [ 


ALLIED RADIO 


Send for 


FREE 
Catalog 


ON EVERYTHING 
IN ELECTRONICS 


| Tips (Continued from page 38) 
dure. We wrapped in pliofilm a 67%2-volt 
battery which delivered 62 volts after sum- 
mer use and put it in deep-freeze in the fall. 
| Early the next summer, the battery was 
removed, allowed to thaw out, and tested. 
The voltage was still 62 volts under load. It 
is at present in a portable radio and still 
in use.—George Dugonis, Philadelphia, Pa. 


“SEAL ’EM IN PLASTIC” 

Every enthusiastic experimenter, ham or 
serviceman accumulates a wide and varied 
assortment of electronic components. While 
the so-called “junk box”” may be a suitable 
place for some of the more durable items, 
such delicate parts as coils, relays, etc., de- 
mand a more sophisticated treatment. The 
solution—seal them in plastic. Just take a 


he 2H re = ~ se 
sheet of clear plastic (salvaged from shirt 
wrappers or food wrappers) and fold it over 
the items you want to package. Then run 
your hot soldering iron down the edges. A 
little practice will give you the knack of 
sealing the plastic without melting it. You 
can handle a number of items by arrang- 
ing them in rows inside the package and 
| running the iron between the different 
| rows; the individual packets can then be 
cut into strips or into separate packages. 


—Miles M. Avery, Pharr, Tex. 


i 


® ALLIED RADIO, CORP., Dept. 79-B9 id 

$ 100 N. Western Ave., Chicago 80, Ill. . PHONO PLUG GRIPPING PROBLEM 

© O Rush FREE 1959 ALLIED 452-Page Catalog © Everyone, at one time or another, has had 

be ® | trouble with the RCA-type phono plug 

® Name ° z , ‘ i 

e e | jacks. The main difficulty is the lack of 

® Address : gripping area on the plug. You can solve 

e e | this problem by simply soldering a %" 

§ City. Zone. State 4 washer to the rear of the plug.—Charles 
° 
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BUILD 125 COMPUTERS 
AT HOME WITH GENIAC’ 


With the 1959 model GENIACQ®, the original electric brain construction kit 
including seven books and pamphlets, over 400 parts and component rack, 
and parts tray, and all materials for experimental computer lab plus 
DESIGN-O-Mat®. 


A COMPLETE COURSE IN 


COMPUTER FUNDAMENTALS 


The GENJAC Kit by itself is the equivalent of a complete course in 
computer fundamentals, in use by thousands of colleges, schools and 
industrial training labs and private individuals. Includes everything 
necessary for building an astonishing variety of computers that reason, 
calculate, solve codes and puzzles, forecast the weather, compose music, 
etc. Included in every set are seven books described below, which in- 
troduce you step-by-step to the wonder and variety of computer funda- 
mentals and the special problems involved in designing and building 
yee own experimental computers—the way so many of our customers 
nave, 


ANYONE CAN BUILD IT! 


You can build any one of these 125 exciting electric brain machines 
in just a few hours by following the clear cut step by step directions 
given in these thrilling books. No soldering required no wiring 
beyond your skill. But GENIAC is a genuine electric brain machine— 
not a toy. The only logic and reasoning machine kit in the world that 
not only adds and subtracts but presents the basic ideas of cybernetics, 
boolean algebra, symbolic logic automation, etc. So simple to construct 
that a twelve year old can build what will fascinate a PhD. In use 
hy thousands of schools, colleges, etc., and with the special low cir- 
cuitry you can build machines that compose music, forecast the 


weather, which have just recently been added. 


TEXT PREPARED BY MIT SPECIALIST 


Dr. Claude Shannon, known to the readers of Popular Electronics for 
his invention of the electronic mouse. that runs a maze, learning as it 
goes, formerly a research mathematician for Bell Telephone Labora- 
tories is now a research associate at MIT. His books include publica- 
tions on Communication theory and the recent volume ‘Automat 
Studies” on the theory of robot construction. He has prepared a paper 
entitled “A Symbolic Analysis of Relay and Switching Circuits’? which 
is available to purchasers of the GENIAC. Covering the basic theory 
necessary for advanced circuit design it vastly extends the range of 
our kit. 

The compete re-designing of the 1958 kit and the manual as well as 
the special book DESIGN-O-MAT® was created by Oliver Garfield, 
author of “Minds and Machines,” editor of the ‘Gifted Child Mag- 
azine’ and the “Review of Technical Publications.” 


The 1959 GENIAC comes complete with seven hooks and man- 


uals and aver 400 components. | 5 
1) A sixty-four page book ‘‘Simple Electric Brains and How to I Oliver Garfield Co., Inc. 
Agee Ub 108 East 16th St, N.Y. 3,.N, Y. 


2) Beginners Manual--which outlines for people with no Previous I 
experience how to create electri¢ circuits. 

8) “A Symbolic Analysis of Relay and Switching Circuits’? By Kit 
Dr. Claude Shannon provides the basis for new and exeiting - 
experimental work by the kit owner who has finished book No. 1. 


ONLY 


ig 


OVER 20,000 
SOLD 


We are proud to announce that over 20.000 GENIACS 
are in use by gatistied customers—schools. colleges, 
industrial firms and private individuals—a tribute to 
the skill and design work whieh makes it America's 
leading scientific kit. leople like yourself with a desire 
to inform themselves about the computer field know that 
GEN!IAC is the only method for learning that includes 
both materials and texts and is devoted exclusive to the 
Problems faced in computer study. 

You are safe in joining this group because you are fully 
protected by our guarantee. and have a complete question 
and answer service available at no cost beyond that of 
the kit itself. You share in the experience of 20,000 kit 
users which contributes to the success of the 1959 
GENIAC—with DESIGN-O-Mat® ‘he exclusive product 
of Oliver Garfield Co.. tnc., a Geniac is truly the most 
complete and unique kit of its kind in the world. 


COMMENTS BY 


CUSTOMERS 


We know the best recommendation for GENIAC is what 
is has done for the People who bought it. The comments 
from our customers we like best are the ones that come 
in daily attached to new Circuits that have been created 
by the owners of GENIACS. Recently one man wrote: 
“GENIAC has opened a new world of thinking to me.’’ 
Another who designed the ‘Machine that Forecasts 
the Weather’’ commented: 


“Several montha ago I purchased your GENIAC Kit and 
found it an excellent piece of equipment. I learned a 
lot about computers from the enclosed books and pam- 
phiets and I am now designing a small relay computer 
which will include arithmetical and loyical units. . . 
another of my pet projects in rubernetics is a weather 
forecasier. 7 find that your GENIAC Kit may be used 
in their construction. I enclose the circuits and their 
erplanation.”* Eugene Darling. Malden. 


Dept. PE-29 : 


Please send me at once the GENIAC Electric Brain Construction 
1959 model 
be returned 


¢ I understand that it is guaranteed ty you and may 
in seven dass for a full refund :f I am not satisfied. 


$1.50 west 


4) DESIGN-O-MAT® introduces the user to over 50 new circuits 
that he can build with GENIAC and outlines the practical prin- 
ciple of circuit design 

5) GENIAC STUDY GUIDE equivalent to a complete course in 
computer fundamentals, this guides the user to more advanced 
literature. 

6) A Machine to Compose Music shows in an actual cireuit what 
other GENIAC owners have been able to do on their own in 


designing new devices Name 
7) A Machine to Forecast the Weather—-again a new adventure 
in scientific thinking created by one of our users who was trained 
on his GENIAC Kit. 
Plus ail the components necessary for the building of over 125 AMM ESS eine thom phoma bal se boven s wba os scabies tiide: Be 


machines and a8 many others as You can design Yourself. 
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T have enclosed $19.95 (plus 80c shipping in U. 
of Miss.. $2.00 foreign), 3% New York City Sales 
City Residents. 

aed GENIAC C.0.D. I will pay postman the extra C.0.D. I 
charge. 


x fOreNaY. I 
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The experts Say... 


in HI-Fl and TEST 
INSTRUMENTS your best 


Miniaturized 
MULTI-SIGNAL 
TRACER *145A 

KIT $19.95 
WIRED $28.95 


New! 


1000 OHMS/VOLT 
V-0-M-* 536 

KIT $12.90 
WIRED $14.90 


New! 


Series/Parallel 
R-C COMBINATION 
BOX #1140 

KIT $13.95 
WIRED $19.95 


1350 Combinations! 


AMPLIFIER-PREAMPLIFIER HF81 
including cover: 

KIT $69.95. WIRED $109.95 
STEREO DUAL PREAMPLIFIER HF85 
KIT $39.95 WIRED $64.95 


MASTER CONTROL 


PREAMPLIFIER HF6SA: 
KIT $29.95 WIRED $44.95 

with power supply HF65: 

KIT 33.95 WIRED $49.95 Superb 
New design . . 


. few “low sil- 
houette’’ look. 


FM TUNER 
Mies HFT9O 
KIT, less cover $39.95* 
WIRED, less cover $65.95* 

COVER. $3.95 *FET incl. 


“One of the best buys in high fidelity 
kits.’’-AUDIOCRAFT Kit Report 


Compitre, take them fiome—right “off the shelf’—from 1900 neigh. 


IN STOCK! borhood EICO dealers. Over 1 MILLION EICO instruments In use 
*® throughout the world. 


Always say you saw it in—POPULAR ELECTRONICS 
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STEREO DUAL 


5” PUSH-PULL 
SCOPE =425 

KIT $44.95 
WIRED $79.95 


DC—5 MC 5” SCOPE 


KIT $79.95 
WIRED $129.50 


6Y & 12V BATTERY 

, ELIMINATOR 
| & CHARGER 71050 
KIT $29.95 
WIRED $38.95 

s| Extra-filtered for 
2 x “ transistor equipt. 
#1060 KIT $38.95 WIRED $47.95 


60-WATT 
" 7 ULTRA LINEAR 
= — POWER AMPLIFIER HF6O 
“with ACRO 10-330 Output Xfmr 

KiT $72.95 WIRED $99.95 “excellent 
buy’’ — Marshall, AUDIOCRAFT. 


50-WATT 
ULTRA-LINEAR 
INTEGRATED 
AMPLIFIER HF5S2 
WIRED $109.95 


KIT $69.95 
“Excellent value’’—Hirsch-Houck Labs. 


20-WATT 
ULTRA-LINEAR 
WILLIAMSON-TYPE 
INTEGRATED AMPLIFIER HF20 
KIT $49.95 WIRED $79.95 
“‘Well-engineered”’ 

— Stocklin, RADIO TV NEWS 
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TUBE TESTER *625 
KIT $34.95 
WIRED $49.95 


-C BRIDGE & R-C-L 
OMPARATOR #950B 
KIT $19.95 

WIRED $29.95 


12-WATT 
WILLIAMSON-TYPE 
INTEGRATED AMPLIFIER HF12 
KIT $34.95 WIRED $57.95 


“Packs a wallop’ POP. ELECTRONICS 
‘First rate'’'—-MODERN H1-F1 


2-WAY 
SPEAKER 
SYSTEM HFS1 
complete with a 
factory-built cabinet: = 
$39.95 


STANDARD SPEAKER 
SYSTEM HFS2: 
Completely factory-built 
$139.95 '‘would suggest 
unusual suitability for 
stereo... eminently 
musical" 

—Holt, HIGH FIDELITY 


Copyright 1958 by Electronic Instr. Co., Inc. 


Fine for Stereo— 
MODERN Hi-Fi 


mee ne en a a ae ae ee eee 


7 33-00 Northern Blvd., L.1.C.1, N.Y. PE. 2 | 


" ~ Show me HOW TO SAVE 50% on 63 models of 
~ top-quality equipment (in box | have checked 

. here:) i} 

> C0 HI-Ft (J TEST INSTRUMENTS [] HAM GEAR ; 


Send FREE literature & name of neighborhood} 


EICO dealer. { 

‘4 Name 

Address ] 

City Zone State. I 

Add 5% in the West Hy 
PEAK-T0-PEAK 
VACUUM TUBE VIVM #232 
VOLTMETER +221 & UNI-PROBE 
KIT $25.95 (pat. pend.) 
WIRED $39.95 KIT $29.95 
WIRED $49.95 


Electronics 
in 


LECTRONICS has the starring role in the dramatic 

exploration of the last remaining frontier: outer space. 

North American Aviation’s X-15 rocket research plane, 

scheduled to be launched this month, will carry a man for 

a few minutes to the fringe of outer space and beyond. 

Tremendously powerful rocket engines will push the X-15 

to fantastic speeds in the near vacuum of space; but deli- 

cate microscopic electronic instruments will guide it 

surely and deliberately on its journey. 

By Accurate navigation is all important in space flights, 

SIMON DRESNER and with a man aboard a rocket, no chances can be 

taken. Inertial navigation, which was developed for our 

big satellite-carrying rockets, will be the guiding hand 
during the X-15’s brief brush with space. 

Inertial Navigation. The principle of inertial naviga- 

tion is as old as Newton’s laws of motion. Inertia is a 

resistance to a change in direction of motion, a resistance 

which can be measured and used to guide a rocket or ship. 

It is independent of gravity, the earth’s magnetism, or 

radar. Inertial navigation was used to guide the “Nauti- 
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lus” under the North Pole, and it is an in- 
credibly accurate system. 

Whether traveling through polar depths 
or stellar space, inertial navigation is in- 
vulnerable to detection or jamming be- 
cause it is completely self-contained. It 
is independent of weather conditions or 
time of day or night, it is free from alti- 
tude limitations, and it can be used any- 
where in the world without referring to 
the earth’s magnetic field. 

The X-15 will be launched from a B-52 
“mother plane.” Radar navigation devices 
will compute its position until the exact mo- 
ment of launch. From then on, it’s on its 
own and will navigate with a purely inertial 
system--completely without outside aid. All 
that has to be known is the geographic 
location of the starting point 
and destination — information 
which is set into the equip- 
ment’s computer memory be- 
fore the plane leaves the 
ground. 

Space Speedometers. The 
key to navigating inertially is 
the use of accelerometers, or 
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“space speedometers.” These work on the 
principle of the pendulum. When the plane 
is accelerated, the pendulum arm is dis- 
placed with respect to the plane. 

The position of the arm can be measured 
and used to record changes in velocity in 
any direction, including upwards. This cre- 
ates an effective altimeter for outer space. 
Conventional barometric altimeters which 
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Flight path of the X-15 will carry it 
for a time into the near vacuum of 
outer space. Three radar stations will 
track the space-ship from the moment 
it leaves the “mother” plane until it 
lands at Edwards Air Force base. 


Wrist controls which pilot will use > 
under severe acceleration are being 
tested here. The supersonic ejection 
seat has foot clamps, arm guards, and 
stabilizing fins to prevent spin. 


Sphere indicator tells pilot the angle of his plane 
with respect to earth. A horizontal needle saows 
correct angle of attack to keep the plane from 
burning up when re-entering the atmosphere. 


SRT A) 
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work by air pressure would be useless in 
the upper limits of the earth’s atmosphere 
and beyond. 

Stable Platform. As the accelcrom- 
eters must be independent of the turning 
movements of the plane, they have to be 
mounted on a ‘stable platform.” The plat- 
form’s stability is achieved by a set of three 
gyroscopes and a gimbal suspension mount- 
ing. These serve to keep the platform in 
the same spatial or angular relationship 
to earth no matter what the heading or 
angle of the aircraft. 

The accelerometers mounted on the 
X-15’s “stable platform’ will sense the ac- 
celeration of the plane in any direction, and 
from this the altitude or angle of the plane, 
its velocity, distance, and altitude can be 
computed. The platform is a marvel of 
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electronics miniaturization, and carries its 
own power supplies and amplifiers. 
“Where Am 1?’ That's the question 
the pilot will be able to answer when his 
inertial navigator gives him the facts. All 
the data on velocity and altitude and direc- 
tion coming from the stable platform and 
its computers will be digested by another 
lightweight computer which will interpret 


Stable platform is 
critical part of in- 
ertial navigation 
system. It al- 
ways points in 
same direction 
in space. 


i 
Sul | Navy Photo 
it and display it to the pilot, helping him to 
stay on a prearranged flight path. 

A newly designed three-axis indicator 
will show the angle of the X-15 in relation 
to the earth and will guide the pilot when 
his faster-than-a-bullet craft exits and re- 
enters the atmosphere. 

Red Hot Plane. The X-15, which will 
fly at a speed better than one mile a second, 
will glow red like a blacksmith's forge as it 
plunges back into the earth’s atmosphere, 
hitting a veritable ‘wall of air.” The plane’s 
longitudinal axis must be perfectly aligned 
with its direction of flight when it re-enters 
the earth’s dense blanket of air. If the 
plane enters the atmosphere too steeply, it 
will burn up, or if it approaches the air 
layer at too shallow an angle, it will “bounce 
back” into space. To prevent this, the pilot 
will have an “attitude sphere” in front of 
him which will give him his angle of ap- 
proach with regard to the earth in terms 
of pitch, roll, and yaw. This instrument will 
receive information from the inertial navi- 
gation system. 

The “attitude sphere” will give the pilot 
his precise Position visually—so that he can 
use his human judgment and selection, and 
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command optional maneuvers. In effect, 
the pilot is part of the guidance system—he 
is designed into the navigational system as 
an extremely accurate and super-intelligent 
servo system. 

Wrist Controls. Special controls will 
permit the pilot to keep the X-15 on course 
with wrist motion only, because his arms 
will be pressed tightly into his seat by the 
tremendous G forces to be encountered. 

To keep the airplane pointing in the right 
direction while it is soaring above the at- 
mosphere, the pilot for the first time will 
bring into use the small hydrogen peroxide 
jets located in the nose and the wingtips. 
Acting like jets of steam, they will turn the 
plane in a direction opposite to their force, 
so that the plane re-enters the atmosphere 
nose first. 

Tracking by Radar. Ground tracking 
stations must follow the flight of the plane, 
keep in constant communication with it, 
and receive telemetered information. Since 
the plane’s transmitter is constantly mov- 
ing, the highly directive antennas have to 
be kept pointing toward the moving plane. 
To make sure that the antennas stay on 
target, an automatic tracking facility is 
built right into the antenna system. 

An ingenious system keeps the plane’s 
signal centered right at the focus of the 
parabolic antenna. If the signal goes off 
center, electric impulses are sent to servo 
motors which rotate the antenna back into 
position. In addition, a computer follows 
the movement of the antenna and computes 
the whole orbit of the flight, adding its own 
correction to the antenna motion. The com- 
puter also keeps the antenna tracking for 
about twenty minutes after the signal fades. 

Usually several radar antennas are scat- 
tered over the length of the tracking range. 
When one antenna finds the plane, it signals 
the other antennas so that they can also 
find the correct position, even though their 
signal may be too weak, or the plane over 
the horizon. The radio signals from all the 
antennas are combined so that if one an- 
tenna loses the signal, another is still re- 
ceiving it and relays it to the control and 
communications center. In this way the 
plane’s position is always known, and tele- 
metering signals, communications signals 
come through without interruption. 

As the X-15 soars into space, a thousand 
and one electronic instruments—radios, 
computers, gyros, radar—will be watching, 
along with many anxious eyes. —30-- 
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PREAMPLIFIER 


Joseph Marshall is one of the handful 
of writers who qualify for the title of hi-fi 
expert. He has contributed hundreds of 
articles on high fidelity to almost every 
periodical in the field and is the author 
of the book "Maintaining High Fidelity 
Equipment.” It is with great pleasure 
that POPULAR ELECTRONICS welcomes 
Mr. Marshall to these pages. 

The first of Mr. Marshall's series, ‘'In- 
side the Preamplifier,’ will be divided 
into four parts: Preamplification, Equali- 
zation, Tone and Loudness Controls, and 
Stereo Preamplifiers. This will be fol- 
lowed by a two-part article on power am- 
plifiers, and, eventually, the entire range 
of audio equipment will be covered. 
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Part I: 
Preamplification 


HE PURPOSE of high fidelity is to de- 

liver to the listener the most faithful 
possible reproduction of the original sound. 
But it is not possible to maintain through- 
out the process of reproduction the exact 
balance of the original sound. The sound is 
modified to some degree at almost every 
point in the long chain between the pickup 
by the microphone in the auditorium or 
studio and its delivery to the ear of the 
listener by the loudspeakers in his living 
room. 

Some of these modifications are due to 
imperfections in even the best hi-fi equip- 
ment, others are deliberately introduced for 
various technical reasons, and still others 
are accounted for by variations in the lis- 
tening conditions. 

Sound Modifying Factors. For ex- 
ample, it is not possible to record sound 
onto tape or disc in its original frequency 
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balance. It is necessary to cut down the 
level of the low notes and to boost up the 
level of the high notes. To restore the 
original balance, the playback equipment 
has to reverse this process—boost the lows 
and attenuate the highs. To do the job per- 
fectly, the playback response must be ex- 
actly the reverse of the recording response. 

A second factor to be considered is room 
acoustics. The acoustics of the room in 
which the sound is reproduced are by no 
means the same as those of the auditorium 
or studio in which the sound was originally 
produced. Every room has different acous- 
tic properties which tend to modify the 
balance and quality of the reproduced 
sound. Even the largest living room cannot 
reproduce the acoustics of an auditorium; 
but certain compensations can be made to 
produce a sound that is satisfyingly close 
to the original. 

Another sound-modifying factor is the 
problem of loudness levels. Very few people 
can play back a recording of a symphony 
orchestra at its original level. The volume 
level is usually reduced to one-tenth or 
even one one-hundredth of the original vol- 
ume to be tolerable in the typical living 
room. But the frequency response of the 
human ear changes as the volume of the 
incoming sound is changed. At very loud 
levels the response of the average ear is 
reasonably flat. But at low levels the ear 
is less sensitive to the high notes, and far 
less sensitive to the very low notes. There- 
fore, if we want to hear in our living rooms, 
at living room volumes, an approximation 
of the balance that existed in the audito- 
rium, we must somehow or other make a 
correction for this effect. 

Finally, human ears are not all the same, 
either in shape—or in sensitivity. Every 
individual’s ear responds differently, par- 
ticularly as the loudness level is changed. 
But recordings or radio programs are bal- 
anced for the ear of the engineer in charge, 
or for what he believes to be an average 
ear. Not every listener will find this bal- 
ance suitable and there should be some 
means of modifying the reproduced sound 
to suit individual tastes. 

Clearly then, to deliver a reasonable fac- 
simile of the original sound, a high-fidelity 
system must provide means of correcting 
for these various factors. This is the most 
important function of the control unit, or 
preamplifier. It may be an entirely sepa- 
rate and independent unit or it may be “‘in- 
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tegrated” with the amplifier. In either event, 
the preamplifier is one of the most criti- 
cally important sections of a hi-fi system. 

Preamp Functions. No other portion 
of a hi-fi system does as many jobs as the 
preamplifier/control unit. First, it must pro- 
vide preamplification of the very weak sig- 
nals provided by certain program sources. 
Secondly, it must equalize the signal deliv- 
ered by the signal sources, i.e., it must 
restore the natural balance that was delib- 
erately modified in the process of recording 
or transmission. Third, it provides a means 
of choosing between the several available 
sources of program material such as disc 
recordings, tape recordings, radio, ete. 

Fourth, it provides a means of correcting, 
through tone compensation or tone control, 
for the imperfections of the equipment, the 
acoustics of the listening room, the varia- 
tions in human hearing, and differences in 
individual taste. Fifth, it controls the vol- 
ume or loudness of the reproduction. Sixth, 
since, as we mentioned before, the response 
of the human ear varies as the loudness is 
varied, the control unit usually provides 
loudness compensation to correct for this 
curious effect. 

In addition to those primary functions, 
the preamplifier may also provide means of 
minimizing record rumble or scratch, for 
feeding or monitoring a tape recorder, and/ 
or other special features. 

Let us look inside the preamplifier and 
see how it performs these functions. 

Preamplification. Ceramic or crystal 
phono pickups can deliver as much as sev- 
eral volts and thus require little or no 
preamplification. The output of magnetic 
pickups, on the other hand, runs from as 
little as one millivolt to as much as 50 milli- 
volts. Thus, they require preamplification 
of as much as 1000 times. Even more gain 
than this is needed because the process of 
equalization involves additional loss of 20 db 
or more, and this must be compensated for 
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by higher amplification. Therefore the over- 
all amplification needed ranges from 200 
times in the case of the highest-output mag- 
netic pickups to 10,000 times in the case of 
the low-output models. Inasmuch as the 
manufacturer of the preamplifier does not 
know which pickup the purchaser will use, 
he must provide enough gain to take care 
of all possibilities. 

At least two stages of amplification are 
needed to provide an amplification of 10,000. 
In most preamps the to sec- 
tions of a 12ZAN7 triode are used 
in caseade (Fig. 1). Depending 
on the circuitry, the 12AX7 can 
provide a total gain of between 
1500 and 3500 before feedback 
and equalization. This is not 
quite enough for the less sensi- 
tive pickups. However, addi- 
tional gain can be provided by 
the following portions of the 
preamp and this arrangement 
serves the average application 
nicely. 

In some preamps, a pentode 
and a triode, or two pentodes, 
are utilized to achieve gains be- 
tween 4000 and 10,000. The Dy- 
nakit preamp is a special case in 
that it uses only the two triodes 
of a 12AX7 but achieves gain approaching 
that of two pentodes through the use of a 
positive feedback loop (Fig. 1). The nega- 
tive loop provides the cqualization and the 
positive loop increases gain to make up for 
most of the equalization loss. 

Hum and Noise. The problem of achiev- 
ing high amplification is complicated by 
hum and noise. To be completely inaudible, 
the total noise should be at least 60 db be- 
low (or 1/1000th of) the program or signal 
level. This means that for an average mag- 
netic cartridge with an output of 10 milli- 
volts, the total noise at the preamp’s input 
should be less than 10 microvolts. 
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Fig. 1. Circuit diagram of preamplifier with 
cascaded triode amplifier. The paths of the 
feedback loops are indicated here in color. 


For the least sensitive magnetic pickups, 
whose output may be as low as 1 millivolt, 
the noise would have to be no more than 
1 microvolt. It is almost impossible to keep 
the noise level down to this latter leve]— 
although a few preamps do manage it by 
using special tubes and circuitry. To reduce 
hum to the minimum, the best preamps use 
d.c. to heat the filaments of the preampli- 
fier tubes. 

Preamps that do not provide d.c. filament 

(Continued on page 112) 
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With Your Broadcast Receiver 


ECEPTION of broadcast signals from far distant points is possible dur- 
ing the dark hours if you have a sensitive receiver and a good antenna. 


A “communications” type receiver or a broadcast set having a radio ampli- 
fier stage (easily identified by the three-section tuning capacitor) attached 
to a 100’ wire will “pull in” broadcast stations from across the oceans after 
your local broadcast stations have “gone to bed.” 

The European broadcast band (520-1602 kc.) occupies approximately the 
same range as the American broadcast band. Because of the large number 
of stations in various countries occupying this portion of the radio spectrum, 
the broadcast channels are spaced 9 kc. apart, instead of 10 kc., as is 
customary in the Americas. Thus, the European channels run 539, 548, 557, 
566, 575, 584 ke. ... up to the highest channel of 1602 ke. In addition, a num- 
ber of stations occupy “split channel” frequencies, such as Radio Moscow on 
691 kc. (the nearest channel is 692 ke.), and Radio Cyprus on 635 ke. (the 
nearest channel is 638 kc.) 

Not limited to the United States maximum power level of 50 kw., many 
European stations run powers as high as 100 to 250 kw. These giants can 
be heard along the eastern seaboard of the United States and Canada, and 
on nights of good reception may be heard in western states. Best reception 


time is from 
midnight EST gasmmninmmusanmnnmnsiniecmceinnastnmesianesnnsuteninmitnnn 
to sunrise dur- STATION LOCATION er | ive 
aga oe — : Munich* Munich, Germany 548 100 
c 2 Radio Riga Riga, Latvian S.S.R. 575 300 
ae “ienths F Lyon #1 Lyon, France 602 100 
Your ‘best = British Broadcasting Corp. /Daventry, England 647 100 
bets” are listed = Radio Lisbon #1 Lisbon, Portugal 665 135 
at right. Sta- | Radio Poznan Poznan, Poland 737 300 
tions marked: Deutsehlandssender Germany 782 300 
with an asterisk = Radio Roma #2 Rome, Italy 845 150 
carry the Arm-- | Frankfurt* Frankfurt, Germany 872 150 i 
7 = Radio Brussels Brussels, Belgium 926 150 3 
ed Forces pro- = : : : i 
‘ = Radio Berlin Berlin, Germany 989 300 
ee eee Eitivcrsam 22 Hilversum, Holland 1007 120 
lish. —- : Dresden Radio Dresden, Germany 1043 240 2 
: British Broadcasting Corp. | Droithwich, England 1088 150 
2 Voice of America Munich, Germany 1196 150 
= Radio Tangier Tangier, Morocco 1232 150 
= Stavanger Radio Stavanger, Norway 1313 100 i 
' Radio Moscow Kaunas, Lithuanian S.S.R. | 1385 250: 
= Radio Luxembourg Luxembourg 1439 400: 
= Radio Vatican Vatican City, Italy 100 @ 
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Transformerless 


Transistor 
Amplifier 


| ERE is a low-power amplifier with good 

fidelity. Used with your AM-FM tuner, 
it will drive a 12” extended-range speaker 
to a good volume. At a cost of about $8.50 
for materials, you get an undistorted power 
output of about 200 mw. with excellent fre- 
quency response (+2 db from 12 to 12,000 
cps). 

The unit is compact and easily built. 
Follow the schematic on page 52. The two 
transistor stages are direct-coupled and the 
power transistor drives the speaker with- 
out the need of an output transformer. 

An efficient 16-ohm or 8-ohm speaker is 
recommended, but a 4-ohm speaker will 
give satisfactory results. The 560-ohm re- 
sistor, R6, across the speaker protects the 
transistors if the speaker is disconnected 
when the amplifier is on. 
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FOR QI SOCKET FOR MOUNTING Q2 


BY |'/o" ALUMINUM 
CAKE PAN. 


A small toy aluminum pan is used as 
the chassis. The holes can be cut to 
size with a pen knife and a few small files. 


5| 


CER "52 screw, Yo" LONG 


ett em 
SSE f=“ A 
— ed) 


aK 


BASE B EMITTER LUGS 


Yo" DIA. INSULATING 
WASHER 


Ji 


Use a 7-pin or 9-pin sock- 
et to connect to prongs 
on ©2. Do not solder direct- 
ly to prongs. After solder- 
ing all components and wires 
in place, check for accuracy. 


SOLDER 
THESE TWO 


LUGS 
TOGETHER. 


NEGATIVE REMOVE LUG AND REPLACE 
BATTERY WITH 6-32 FLAT-HEAD 
TERMINAL SCREW AND NUT. (THIS 


CONNECTS BATTERY " PLUS" 
TO CHASSIS). 


Rear view of completed chas- 
sis. Insulated phone tip jacks 
are used for J2 and J3. The bat- 
tery holder terminals are con- 
nected so the two cells are in series 
with the positive end grounded. 


AUDIO 
INPUT 


Check your wiring with the 
schematic of the amplifier. If 
the tuner has a volume control, 
set RI fully: clockwise for maxi- 
mum gain. Connect a good qual- 
ity 8-ohm speaker to J2 and J3. 


2 Prior to mounting power tran- 
sistor @2, cement two '/2" fi- 
ber washers to the chassis as shown. 
If done correctly, the mount- 
ing screws and lugs of @2 will 
be insulated from chassis ground. 


MINIATURE TUBE 
SOCKET FOR Q2 


PARTS LIST 


BI—Two size “AA” penlight cells 

Cl—I5-ufd., 25-volt miniature electrolytic capac- 
itor 

J1—Phono jack 

J2, J3—Insulated phone tip jack 

Q!1—Transistor (RCA 2N217) 

Q2—Power transistor (RCA 2N301) 

R1I—S,000-ohm miniature volume contro] 

R2—39,000 ohms 


R3—6800 ohms AH resistors //2-watt 


R4—240 ohms composition, 10%, unless 
RS5S—0.82 ohm otherwise indicated 
R6—560 ohms 


SI—S.p.s.t. slide or toggle switch 
1—Transistor socket 

1—7-pin or 9-pin tube socket 
1—Acme battery holder, No. 6 
2-—l/p'-o.d. fiber insulating washers 
I—One-lug terminal strip 
1—434x2%4x1 1/2" aluminum cake pan 


Test 
Instruments 
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Part 2 


THE VOLT-OHM-MILLIAMMETER 


—A.C., Current and Ohmmeter Ranges 


AST MONTH we covered the d.c. voit- 
age ranges of the standard VOM and 
worked out some of the basic answers to 
questions of multiple ranges and the mean- 


ing of “sensitivity.” This month we'll con- By LARRY KLEIN 
tinue digging into the multimeter’s innards, Technical Editor 
: | check out the theory of the other functions, 


and see what they do and how they do it. 
A.C. Voitage Ranges. Since the mode 
of operation of the a.c. section of the VOM 
is similar to that of the d.c. section (except 
for the necessary addition of a rectifier), 
we won't spend too much time on it. The 
rectifiers found in most VOM’s are about 
the size of a transistor and have the same 
general appearance. The rectifier’s function 
is to provide a direct current proportional 
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Several different types of 
instrument rectifiers. Note 
size in comparison with dime. 


to the alternating current fed to it. You'll 
find the rectifier, usually a copper oxide 
type, connected between the voltage multi- 
plier resistors and the meter movement. 
See Fig. 4. (Figures 1, 2, and 3 appeared in 
the January issue.) 

Until recently, the a.c. sensitivity of most 
VOM’s was rated at 1000 ohms/volt even 
if the d.c. scale of the same VOM was at 
20,000 ohms/volt. Rectifier inadequacies 
were mainly responsible for this relatively 
low sensitivity. The problem is that with a 
low current flow (50 ua. or less) the recti- 
fiers tend to be nonlinear. 

The linearity problem shows up mostly at 
the bottom end of the meter scale—where 
the division markings tend to become 
crowded. An “easy” solution to low-end 
crowding is to shunt the meter movement 
with a resistor (Rasuw:) of about 200-400 
ohms and thus pull more current through 
the rectifier. In practice this works out 
Well, except that the shunting resistor ef- 
fectively lowers the resistance and sensitiv- 
re is fei se ae ity of the meter movement down to about 
Inet ion pene tn typicel Viohd, the 1000-ohms/volt level. 

Improvements in materials and design of 
the rectifier have enabled instrument man- 
ufacturers to get by with a higher value of 
Runt With a resulting increase in a.c. sensi- 
tivity. As with the d.c. range, the higher 
the sensitivity, the better, 

Renn is usually made variable and is 
used for exact calibration of the higher a.c. 
ranges. Reeries/R1 (actually the resistor 
: sets the first voltage range) compensates 

for small differences in the forward resist- 
ance characteristic of the rectifier and in 

pe practice calibrates the lowest a.c. range. 
. . The Ohmmeter. Probably the most 
Lael Masel ap ete VOM. often used circuit of your VOM, the ohm- 
meter circuit is also perhaps the least un- 
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derstood. Although powered by one or more 
self-contained batteries, you will see that 
the “ohms” circuit makes use of the same 
principles discussed above. 

There are two basic ohmmeter circuits, 
the series and the shunt type. In the series 
type (Fig. 5), potentiometer Raa; is “zeroed” 
so that, with the input terminals shorted 
together, the meter needle swings to full 
scale and indicates ‘‘0” ohms. The total cir- 
cuit resistance (Raj, Rint and the internal 
resistance of the battery) then is equal to 
the battery voltage divided by the full-scale 
current of the meter movement. Now, if a 
resistor to be measured (R:) is placed 


iio 


Raoy 


Ry 


Fig. 5. Series-type ohmmeter circuit. 


across the test terminals, the current 
through the meter will decrease. 

Suppose R. is equal to the original total 
circuit resistance. The new total resistance 
js doubled and therefore the current, ac- 
cording to Ohm’s law, is reduced by one- 
half. If the additional resistance is twice 
the original total, the current is one-fourth 
of full scale, etc. Thus, it can be seen how 
the scale of the current meter can be cali- 
brated to indicate directly in ohms while it 
is actually reading the difference in current 
flow caused by a change in series resistance. 

A 50-za. meter movement (compared to a 
1-ma. movement) will pay off in the ‘‘ohms” 
circuit by enabling a given battery voltage 
to achieve a higher ohmmeter range. A 
standard 20,000-ohms/volt meter obtains a 
reading of higher than 10 megohms with 
a battery supply of 7.5 volts. 

Shunt Circuits. The shunt type ohm- 
meter uses the circuit shown in Fig. 6. Raa; 
is zeroed at full-scale meter deflection with 
the meter leads not shorted. When an ex- 
ternal resistance (R.:) is connected in par- 
allel with the meter, the current through 
the meter decreases. The smaller R. hap- 
pens to be, the more current will flow 
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Four penlight cells and a flashlight 


cell make up the battery complement 
for powering the ohmmeter scale. 


Fig. 6. Shunt-type ohmmeter circuit. 


through it and the less through the meter. 

Most service instruments use a Series- 
type circuit for all ohmmeter ranges since 
the series circuit has the advantage that 
current flows only when a measurement is 
being made. The shunt circuit enables low 
resistance measurements to be made more 
accurately, but it will run down the ohm- 
meter battery if left in the ‘‘on” position. 
See Fig. 7 for a comparison of the two scale 
calibrations as found on a VOM which uses 
both types of circuits. 

Both Figs. 5 and 6 show basic ohmmeter 
circuits but you should not expect to meet 
the exact equivalent in your particular in- 
strument. In actual practice, ohmmeter 
circuits are much more complicated because 
provisions are made for switching in addi- 
tional batteries and series/shunt resistors to 
enable several ranges of measurement. The 
average VOM is likely to have two or more 
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Fig. 7. Comparison of series- and 


shunt-type ohmmeter scales. LO is 
the shunt scale, HI the series scale. 


ohmmeter ranges and five or six 1.5-volt dry 
cells connected in series to supply the re- 
quired voltages. 

Current Ranges. The last major VOM 
function we'll discuss is current measure- 
ment. Although the current ranges are 
probably the least-used VOM feature, they 
are useful in the hands of the experienced 
trouble-shooter and are vital to transistor 
circuit experimentation and design. 

As we found before, the basic meter move- 
ment of the VOM is usually either of 50-za. 


seal —> - _* 
CURRENT FLOW- 


Fig. 8. The arrows indicate current 
flow in a shunted meter movement. 


Fig. 9. Type of Ring circuit used in 
current ranges of most modern 


VOM's. Specific values shown are 
found in the Heathkit VOM Model 
MM.-1I. 


or 1-ma. sensitivity. Simply shunting the 
meter movement with the appropriate re- 
sistance will reduce the amount of current 
flowing in the meter movement circuit. (See 


' Fig. 8.) The exact ratio of the current divi- 


sion that takes place is determined by the 
ratio of Rin to Umawapes, LE Poway equals Rint, 
56 
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the current required to produce full-scale 
needle deflection will be exactly doubled. 

Remember that in our investigation of 
the shunt-type ohmmeter very much the 
same sort of action was discovered—except 
that the current was supplied by dry cells 
and the shunting resistance was furnished 
by the resistor (R,) being measured. In 
practice, the comparison can’t be carried 
too far, however, because of the use of a 
“ring-type” circuit (Fig. 9) in most VOM’s. 

In the ring-type system, the shunt re- 
sistors are all connected in series «across 
the meter movement. The range switch po- 
sition determines which of the resistors are 
in series and which are in shunt, as far as 
the input current is concerned. The resist- 
ances needed for each current range are 
calculated in the same way as in the simple 
shunt circuit except that the resistance in 
series with the meter has to be taken into 
account. For example, in Fig. 9, R4, R5, 
and R6 are shunting the resistance pre- 
sented by R1, R2, R3 and the internal re- 
sistance of the meter movement (Rin:). 

At this point, one may ask—why go to 
the complication of the ring circuit when 
switching two or three shunting resistors 
would do just as well? It is true that theo- 
retically a simple shunt circuit would do 
as well, but, practically, certain problems 
would arise. For when dealing with shunt 
resistors of less than 1 ohm, switch contact 
resistance becomes important. You can see 
how .0001 ohms contact resistance could 
cause a large error if the shunt resistor it- 
self was only .001 ohms. The ring circuit 
avoids this problem by enabling a higher 
value shunt resistor to be used for a given 
meter movement sensitivity. 

You'll notice there is a special 15-amp 
jack leading to the junction of R5 and R6é 
(Fig. 9). This jack serves a dual func- 
tion in that it eliminates two problems: 
(1) high currents in switch contacts (they 
could actually melt with 15 amps through 
them); and (2) switch contact resistance, 
which would be quite significant because 
of the low value of R6 (.0167 ohms). 

That about covers the basic functions of 
the VOM. Some meters you'll come across 
might have extra switch positions or scales, 
and when in doubt as to what a meter will 
do, your best bet is to write to the manu- 
facturer for details. 

Next month we'll get down to practical 
matters and use the VOM to trouble-shoot 
a standard a.c./d.c. radio. +30- 
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S YOU READ these words, imagine that 

an electronic scanner is reading them 
too. Further imagine that you are wearing 
earphones, and that at the same time you 
see the words, you hear the words through 
the earphones. Impossible? At the moment 
—yes—electronics can’t quite manage this 
trick yet. But recent tests of a new “aural 
reading machine” indicate that perhaps 
someday we will have a machine that can 
“read” any printed page aloud. 

Think of what this would mean to the 
thousands of blind people who can read 
only those books that are written in Braille. 
They could have a choice of the countless 
works of fiction that do not appear in 
Braille editions. They could have at their 
service the many books on technical sub- 
jects that have never been translated into 
Braille. They could sit down at night and 
read the evening newspaper. The oppor- 
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Electronics opens a window 
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erything 
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tunity to read anything an 
would truly open a new 
world for the blind. 

The “aural reading 
development at present car, 
yet, but they can read le 
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of photocells that “look”=a® letters, then 
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HAND-HELD READING PROBE 


14 CONDUCTOR 
FLEXIBLE CABLE 
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The Battelle reading machine's reading probe is positioned over a line of print = 
= by means of rollers, which also serve to move the probe along the lines of print. E 
= The probe contains lamps to illuminate the print and a lens to focus the images = 
of the letters on an array of photocells, each of which “sees” a portion of the — 
space which a letter might cover. Probe can be adjusted for use with different sizes = 


year. Each student 
in the participating 
group received about 
18 hours of instruc- 
tion on the device, 
following 48 hours 
of preliminary train- 
ing in interpreting 
the tape-recorded 
sounds of the ma- 
chine. 

The material read 
for practice consist- 
ed primarily of let- 
ters, words, and sen- 
tences typed on flat 
sheets of white pa- 
per, using an IBM 
electric elite type- 
writer. Toward the 
end of the period, 
the more proficient 


of type. 
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The highest tone represents the top of the letter “h,”’ 
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trigger oscillator circuits that produce 
musical tones which represent the different 
letters of the alphabet. One such device, 
designed for the Veterans Administration 
by the Battelle Memorial Institute of 
Columbus, Ohio, is now being tested and 
evaluated. The Battelle electronic reader 
should enable trained readers to attain 
reading speeds from 15 to 30 words per 
minute. 

The Battelle-designed electronic reader 
physically is roughly the size and shape 
of a portable radio. Weighing about nine 
pounds and housed in a wooden case meas- 
uring about 7” x 9” x 8”, it has knobs for 
volume, light intensity, and the electric 
power switch. There are three essential 
parts—-a small instrument called a probe 
which is held in the hand and moved over 
the printed material to be read, a chassis 
containing transistorized oscillators and 
amplifier, and earphones through which the 
user listens. 

Training Group. Blind subjects, chiefly 
students and faculty from the Ohio State 
School for the Blind at Columbus, which is 
participating in testing the Battelle reader, 
have been trained to interpret the sounds 
of the Battelle machine during the past 
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Each photocell is connected to its own oscillator (each with a specific frequency) 3 
which is turned on whenever the photocell “sees” hlack. The lowest frequency = 
is produced by the oscillator whose photocell “sees” the bottom of the letter “g.”’ 


Frequencies produced by the different oscillators are combined in the mixer. 
The output of the mixer is then fed to an amplifier which drives «a set of ear- = 
phones. A trained listener can identify each letter by its characteristic tone. 
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subjects were given 
a book to read 
which contained 
simple stories. Little 
difticulty was en 
countered in making 
the transfer from 
typewriter print to book print, and in track- 
ing from a flat surface to the curved sur- 
face of a book. 

Reactions of the subjects to the electron- 
ic reader were mostly favorable, although 
there were also some unfavorable reactions. 
On the favorable side were the convenience 
of the small size and portability of the in- 
strument, the ease with which the parts 
could be packed into the carrying case, the 
light weight of the headset, and the basic 
simplicity of the principle of operation. Un- 
favorable reactions arose from the tangling 
of the headset cords, the presence of con- 
tinuous tones in the output caused by oeca- 
sional malfunctioning of the prototypes, 
the difliculty encountered with letters that 
sound alike, and the difficulty of tracking. 
Most of the subjects felt that the last two 
objections could be eliminated with addi- 
tional practice and training. 

Only five prototype models of the elec- 
tronic reader have been made, and further 
development of both the device and train- 
ing methods will be required before quan- 
tity production is advisable. If further 
development justifies it, the VA hopes to 
furnish these readers to blinded veterans 
within the next few years. ~B0- 
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Short-Wave 
Listeners Guide 


English language short-wave stations from distant 
lands can take you on an armchair trip around the 
world. Just tune your short-wave receiver to the sta- 
tions listed here—you'll find that they come in loud 
and clear almost anywhere in North America. 


HIS is not intended to be a complete listing of every 

English language short-wave broadcast, as such a list 
would necessarily encompass hundreds of stations, fre- 
quencies and schedules which have never been heard in 
North America. The purpose of this list, which begins 
on the next page, is to indicate which of the many 
broadcasts emanating from the various countries of the 
world are most readily monitored and reported by lis- 
teners in the United States and Canada. 

Because of the technical nature of short-wave broad- 
casting, many of the frequencies and schedules contained 
herein are subject to change by the originating stations 
at any time. These schedules are the latest ones avail- 
able and were in effect, to the best of our knowledge, 
at the time we went to press. 

The letter “v’ after a frequency indicates that the 
frequency may vary slightly from the one listed. When 
a station is listed as operating within an “me. band” 
rather than on a specific frequency, this means that the 
station has available several frequencies in that band 
and may use any or all during a broadcast, depending 
upon the conditions at the time of the transmission. 
All stations operate daily, except where indicated. 

If you hear these stations and care to write to them 
for complete program schedules or verifications, you 
should address your letter as follows: name of station, 
city and country in which it is located. In requesting a 
verification, be sure to include complete programming 
information such as: time the station was heard, type 
of receiver used, the antenna used, and any other data 
which you feel may be of interest. 

This list was compiled in Eastern Standard Time 
(EST) because it makes log-keeping easier for listeners 
in the United States. Our thanks go to the Engineering 
Services, International Service of the Canadian Broad- 
casting Corporation for their cooperation. 


Compiled by TOM KNEITEL 
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February, 1959 


HE problem: how to get more gain from 

a remote microphone pickup which has 
only a single shielded wire connecting it 
to the basic amplifier. The answer: con- 
nect a one-transistor amplifier as shown 
between the remote pickup and the basic 
amplifier. The only modification necessary 
to the input circuit of the amplifier is the 
addition of an input capacitor, a 6-volt 
battery, and a 100,000-ohm resistor. 

The center wire of the mike cable carries 
both the signal to the amplifier and the 
power to the transistor, with the shield of 
the wire being used for the positive lead 


Preamplifier assembly is enclosed in 
dotted line. The battery, !00,000-ohm 
resistor and 0.5-ufd. capacitor are in- 
stalled in the amplifier. An on-off switch 
should be installed in the battery circuit. 


and ground. The collector load resistor has 
a higher value than would be necessary if it 
were connected directly to the transistor; 
however, this higher value has an advantage 
since it permits a lower current to be 
passed through the cable. 

Assembly of the mike preamplifier is 
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Transistor Microphone 
Preamplifier 


shown clearly in the photo. The phono plug 
is soldered to a thin metal washer and two 
3” threaded spacer rods are secured to the 
Washer using the same spacing as the 
mounting holes in the phono jack. A free 
space about 1%” long remains between the 
input jack and the plug, which allows suffi- 
cient room to mount the three components 
of the preamplifier. 

The capacitor and resistor in the preamp 
unit are soldered together and their junc- 
tion connected to the base lead of the tran- 
sistor. Solder the other end of the capacitor 
to the hot terminal of the jack. The free 


OUTPUT 


end of the resistor is soldered to the shield 
terminal of the phono plug. 

Solder the collector lead of the transistor 
to the center of the plug and the emitter to 
the outer terminal of the plug. The shield 
can is ‘grounded’ by screwing it down to 
the threaded ends on the jack side. Two 
notches cut out of the shield will enable a 
close fit. Be sure that the ‘base to capaci- 
tor’ connection and the ‘collector’ terminals 
of the transistor do not short to ground. 

After the modification to the basic am- 
plifier, the unit is ready to plug in. Make 
certain that the negative supply is on the 
center wire of the shielded cable and that 
the outer shielded braid is positive. Then 
connect the preamplifier to the microphone 
and cable. After the volume and quality of 
the signal coming from the pickup micro- 
phone have been noted, adjust the value 
of the 100,000-ohm resistor for optimum 
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Semiconductor Spa 


¢ 


ee the “Semiconducter_§ pace Span- 
WJ ner” transistor transmitter &ppeared,in 


PopuLar ELEctTRonics (August ’58), thre au=. 
thor established a record of 16,060 miles-/ 


with a power input of 90 milliwatts. In the 
week following this contact, all the conti- 
nents of the world were contacted and re- 
ports ranging from RST 449 to 569 were 
obtained. 

The distance record and DX contacts 
were established on the 20-meter c.w. band. 
Although the original article described coils 
for the 10-and 15-meter band, it is possible 
to use the rig on 20 meters with a few 
simple modifications. 

The changes consist of padding the 15- 
meter coils with 30-“zfd. disc. ceramic ca- 


20D 
CaracetaR 


pacitors. These capacitors can be soldered 
permanently into the circuit, or placed in- 
side the coil forms of an extra set of 15- 
meter coils. If the capacitors are to be 
placed in the coil forms, solder them in 
between pins 1 and 2. It’s a bit of a trick to 
get the wires into the pins and still keep 
the coil tight, but it can be done. 

To increase the loading on 20 meters, 
short out capacitor C7. There will be no 
control of loading on the 20-meter band, 
but with a 52- or 72-ohm dipole, the final 
will draw approximately 6 ma. in the bot- 
tom of the collector current dip. Thus, 
20-meter powcr input will equal 90 mw. 
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Modified = sche- 
matic of the SSS 
unit for conver- 
sion to the 20- 
meter band. See 
original article 
for complete con- 
struction details. 


OOlyrs 


Fundamental frequeney crystals on 14 
me. work very nicely in this circuit. If you 
have a stock of war surplus 4700-ke. crys- 
tals, these will be satisfactory also. The 
Semiconductor Space Spanner will work 
on any band with crystals that are one- 
third the desired oscillator frequency. Thus, 
a 4700-ke. crystal will oscillate in the SSS 
circuit at approximately 14.1 me., a 7000- 
ke. crystal will oscillate at 21 me., ete. 

An increase in efficiency of the oscillator 
circuit can be had by replacing the 2N371 
transistor with a 2N247. The 2N247 seems 
to produce about the same amount of drive 
while drawing less power. 
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My Misguided Missile 


HE ONLY TROUBLE with my gor- 

geous, intelligent wife is that she has 
unwittingly fallen victim to this Together- 
ness nonsense. If she had been busying her- 
self with cooking, cleaning up the house, 
or any one of the half-hundred jolly little 
labors of love that marriage provides in- 
stead of coming poking around my work- 
shack, she wouldn’t have had anything to 
be worried about. 

“Holy Toledo!” she gasped, running a 
distraught hand through her thick tresses, 
“now what are you building?” 

“Chores all done?” I asked evenly. 

“Why, that looks like a rocket!” she 
peered wonderingly at my latest project— 
the Kohler Komet. “Yes, sir, that’s ex- 
actly what it looks like! One of those . . 
uh... guided thingamuhjigs!” 

“Leaves all raked? Hearth-fire laid?” I 
inquired firmly. “We like to run a tight 
house around here, don’t we, dear?” 

She swung a pair of nervous eyes on me. 

“You’re building a guided whatchmuh- 
callit!” she yelped, accusingly. ‘“‘You know 
what the city regulations say about fire- 
works, yet you’re calmly sitting in your 
little workshack building a guided whosis!” 

“Missile,” I said, grinning boyishly for 
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effect. ‘‘And I care not that,” I snapped my 
fingers for effect, “for city regulations! A 
guided missile is not fireworks, no matter 
how far one stretches the concept.” 

She glanced at the  not-yct-installed 
radio-control equipment still laid out upon 
the bench. If there’s anything in the way of 
electronic equipment my wife can recog- 
nize, it’s R/C components. 

“Oh, no!” she softly moaned. 

“Heh-heh-heh!” I said, chuckling merrily. 
“T can’t fool you, can I!” 

“Every time you've built anything that’s 
been R/C-run, we’ve had nothing but near 
tragedy!” she wailed. ‘‘When I think that 
you're actually planning to combine that 
awful-looking—” 

“All us genius-type engineers have a mild 
history of trial and error behind us,” I said 
confidently. “It makes for nice contrast 
when the triumphs start popping up,” I did 
a brief waltz-clog in one spot. “. . . or, I 
should say, when the triumphs begin skoot- 
ing up!” 

“B-But why a guided missile?” 

“Not all the important innovations or im- 
provements have come out of government 
laboratories,” I said quietly. ‘In fact, the 
scientific history of our glorious land is 
rooted in many, many electrical and elec- 
tronic advancements which have sprung 
from homespun workshops, as it were—un- 
sung notions first painstakingly studied and 
worked up in the unglamorous basements 
and backyard labs of modest men of genius 
similar to—heh-heh—myself!” 

I teetered back and forth on my heels 
for effect. 

“You once told me your R/C transmitter 
wouldn’t send a signal for more than two 
miles.” She turned a face pinched with 
anxiety to me. “Assuming that nothing 
goes wrong With the controls this time, how 
are you going to manage this thing after 
it goes beyond the two miles?” 

“Ah, that’s a good question. And I have 
a good answer for it,” I assured her. ‘‘First, 
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I keep the missile in a orbital course inside 
two miles after blast-off. Secondly, it will 
only carry enough fuel for a four-minute 
flight—so I hardly think it could go very 
far even if something skhould—” 

“And how do we pay for the house it 
smashes when it comes crashing back to 
earth?” 

I tapped a small, ingeniously designed 
device. 

“The moment the fuel cuts out, this re- 
lay system activates another device which 
releases a large parachute.” I smiled some- 
what snidely. “The large parachute then 


—that thing manages to hit something!” 
declared the wife gloomily. 

“Absurd!” I chortled. ‘Look around. 
Nothing but sand flats. Nothing but bar- 
ren ground. Nothing but nothing!” 

“I can wait,” she admitted. 

After setting the Komet on its launching 
platform a decently safe distance from my 
car, I hooked up the electrical firing sys- 
tem I’d cleverly designed. Then, vicwing 
the slender waiting missile with great satis- 
faction, I picked up the R/C transmitter 
and rejoined the wife. 

‘T’ve set the firing device,” I said, glanc- 


slowly, casily floats the missile back down 
gently ... gently ... gently!” 

“What if the large parachute fails to 
open?” 

“We go on the lam, honey bun,” I said 
harshly. 

She favored me with a long, penetrating 
stare. ‘And to think I wouldn't marry Jas- 
per Flugleman because he was nuts about 
speedcar racing!” 

When she went out, she slammed the 
door. 


WEEK LATER, I brought the car to a 
halt on the desolate sands of the Bonne- 
ville Flats. There was nothing but empty 
distance in all directions for quite a spell. 
Rubbing my hands in anticipation, I re- 
moved the Kohler Komet from the trunk 
and began assembling the dismantled 
sections. 
“I'm willing to bet—right here and now 
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ing at my watch. “It should go off within 
twenty seconds. Brace yourself. I imagine 
that special liquid fuel I mixed will create 
quite a blast.” 

“Here comes a car,” she said evenly. “It 
looks like a police car. It is a police car. 
Better put out the fuse on the rocket, 
darling.” 

I glanced at my watch. 

“Not enough time! It’s due to let go any 
second now! I wouldn’t have enough time 
even to—” 

Suddenly, the Komet blasted off. The air 
was filled with thunder, the earth trembled 
and pitched underfoot. Thrown off balance, 
I landed smack-dab on top of the transmit- 
ter. I could feel the delicate components 
inside tinking to smithereens. 

For a couple of minutes we—-the wife, 
the two police officers and myself—stared 
up into the sky, watching the Komet climb- 

(Continued on page 117) 
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an editorial 


Only YOUR Ears are Golden 


OPULAR ELECTRONICS has followed, 

for some years now, the evaluation of 
hi-fi equipment by various consumer report 
type magazines. This is an area where we 
have a little more experience than most 
people, and we like to see if our opinions 
agree with those of the testing organiza- 
tions. Sometimes we have agreed in part 
with their findings, and sometimes we have 
been mildly upset by what the consumer 
magazines recommended. Never, however, 
did we think them serious enough that we 
should take space in PopuLark ELECTRONICS 
to comment on any particular report. With 
the publication of the article on loudspeak- 
ers in the December 1958 Consumers Re- 
port, we feel that comment is obligatory. 

The CU article on loudspeakers effec- 
tively makes two very important points to 
which PopuLar ELECTRONICS takes excep- 
tion: (1) there are only four loudspeakers 
on the market that are truly acceptable for 
high-fidelity use; and (2) separate loud- 
speakers, even when installed in cabinets 
specifically designed for them, are not to be 
recommended for high-fidelity use. 

Perhaps an even more important aspect 
of the article is its tone of final authority. 
Nowhere in the article is there conveyed 
the idea that individual tastes in loud- 
speakers may differ. The “Report on Whis- 
keys” on page 652 of the same issue in- 
cludes the following qualifying sentence: 
“Taste is, of course, a subjective matter, 
and your taste may not agree with the ex- 
pert’s.”” No such statement is found in the 
article on loudspeakers. 

Only Your Ears Are Golden. Although 
you can run performance curves on loud- 
speakers until you’re blue in the face, the 
fact remains that the only way to judge a 
loudspeaker is by listening to it and decid- 
ing if it sounds like real music to you. Don’t 
forget that if you usually sit in the center 
‘of Row 5 in the orchestra section of your 
favorite concert hall, you and the person 
who sits in the last row of the balcony will 
have entirely different ideas of what con- 
stitutes good sound. Add to this different 
acoustical characteristics of different con- 


cert halls and the problem of what consti- 
tutes real sound becomes more complex. 

If we had the opportunity to become fa- 
miliar with loudspeaker reviewers as we 
become familiar with record and movie re- 
viewers—thus gradually finding out which 
reviewers like the same things we do—there 
would be no problem. We would simply 
sidestep those reviewers whose judgment 
we had learned to distrust and accept the 
judgment of our favorite reviewer, whose 
taste happened to coincide with ours. CU 
shows a photograph of four men who are 
presumably engaged in making listening 
tests. How do we know that the hearing 
and judgment of these four gentlemen agree 
with ours? 

Another problem: any reader of PopuLAR 
ELECTRONICS knows that physical placement 
of a speaker in a room can alter its sound 
substantially. Depending on the size and 
shape of a room, corner placement can 
sometimes dramatically change the charac- 
ter of a loudspeaker. Judging from the 
photo of CU’s listening judges, optimum 
placements of the different speakers must 
have been impossible. The barn-like room 
in which the listening tests were conducted 
also raises doubts about the value of CU’s 
findings. Most people have completely dif- 
ferent acoustical surroundings from those 
shown in the photo and therefore should not 
expect speakers to sound as they did to 
CU's judges. 

Better or Different? As mentioned be- 
fore, CU check-rated only four speaker sys- 
tems. There is no question but that the 
check-rated systems are excellent. The only 
question is: are they better than the other 
speakers tested or others not tested? 

A listening test performed by one of our 
editors is of interest in connection with this 
question. He uses one of the check-rated 
systems in his stereo system and one rated 
only “acceptable-fair.” When these speaker 
systems are switched back and forth on 
monophonic programs, there is very defi- 
nitely a difference in the sound produced; 
but as far as having a preference between 

(Continued on page 100) 
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HE ARGUMENT of high-power audio 

amplifiers versus low-power circuits con- 
tinues unabated. Precision Electronics, Inc. 
(9101 King Ave., Franklin Park, IIl.), with 
its new Grommes 60-watt 250K basic ampli- 
fier kit has produced a strong case for the 
high power side of the controversy. 

Assembly Instructions. Those of you 
who have wired other kits may be a bit 


surprised at the Grommes construction 
book. Instead of the usual step-by-step in- 
structions, you will find large color-coded 
wiring pictorials. 

The first of these is a well illustrated 
parts identification and “how to mount 
components” sheet. This system leaves no 
doubt as to where and how an unfamiliar 
component should be mounted. 

The second diagram is devoted to me- 
chanical assembly. Parts to be mounted 
from the underside of the chassis are easily 
identified, but the information concerning 
top chassis components (transformers and 
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electrolytics) was slighted. We found it 
best to mount the transformers first so 
that they would act as ‘“stand-offs” and 
keep the chassis above the workbench top, 
thus avoiding possible damage to the other 
components during mounting. 

There are two punched chassis holes 
which match the two lead openings in the 
power transformer shell, but only one open- 
ing appears on the chassis pictorial. If the 
yellow and yellow/green leads are put 
through the unmarked chassis hole, they 
reach the correct wiring points. Since the 
output transformer leads were slightly off- 
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color, care had to be taken in their identifi- 
cation. If you are in doubt, check the leads 
with a VOM. 

All hookup wire and transformer leads 
are color-coded to the wiring diagram and 
pre-cut. Taking it slow and carefully, total 
assembly time came to about 6% hours. 

In general, the construction manual was 
clear and explicit. A pictorial of the com- 
plete unit, however, would have been use- 
ful for rechecking and trouble-shooting. 

‘Circuit Design. The Grommes 250K 
uses a somewhat novel design. The input 
tube, a 12AU7, is connected in cascode and 
direct-coupled to a 12BH7 wired as a long- 
tailed-pair phase inverter. The output 
tubes are EL34’s with fixed bias. A 6L6 
tube is employed solely as a screen grid 
regulator and two 5U4 tubes are used in 
the power supply. 

Features include a bias adjustment and 
terminals for meas- 
uring output tube 
current, input level 
control, 4-, 8-, and 16- 
ohm taps, and a pre- 
amp power output 
socket. The unit is 
fused and has an az.e. 
convenience outlet. 


Underchassis view of 
completed amplifier. Large 
chassis and careful layout 
design simplify soldering. 
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Damping factor of the amplifier is 15. A 
kit, the DF-1, is available for installing 
variable damping if desired. 

Test Results. Input sensitivity of the 
Grommes checked out at .97 volts for rated 
output. The hum and noise level was 
better than the specified —90 db. At a full 
60-watts output, the 250K produced a clean 
sine wave from 20 to 20000 cycles. This 
performance is exceptionally good. 

It is interesting that the square wave 
response was the only test that did not 
meet or better the manufacturer’s specifi- 
cations. The oscilloscope showed some ring- 
ing at 10 ke. Further checks indicated that 
120-uxfds. shunted across the 20-#fd. ca- 
pacitor in the feedback loop would mini- 
mize the ringing. The effect of this slight 
instability was not audible in listening 
tests; the amplifier is clean sounding and 
performs well at all power levels. 0) 
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ANY READERS who experiment with 

transistors find on occasion that they 
need to test the tiny units. Several simple 
transistor tester circuits have been pub- 
lished in past issues of PopuLAR ELECTRON- 
Ics and these do a good job for most tran- 
sistor types. However, the number of types 
and the different mountings and connec- 
tions have increased to the point where a 
wide range of test and accurate measure- 
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ments are often necessary. For a full check 
of the characteristics of all existing transis- 
tors, a professional-type transistor tester is 
vital. 

All current transistor types can be tested 
in the Paco Model T-65 transistor and crys- 
tal diode tester (Paco Electronics Co., Inc. 
70-31 84th St., Glendale 27, N. Y.). The T-65 
tests n-p-n and p-n-p types of low, medium 
and high power ratings. As an extra fea- 
ture, crystal diodes can be checked for both 
forward and reverse currents. 

Transistors are tested in four ways: (1) 
for shorts between elements; (2) for col- 
lector cutoff current (cso); (3) for leak- 
age current between the collector and the 
emitter with the base circuit open; and (4) 
for gain. The latter is read in current gain 
(beta) of the transistor under test. 

Pre-Assembly Steps. Three main func- 
tion switches are pre-wired before any of 
the other wiring is done. 
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Wire the switches carefully, keeping the 
red positioning mark in mind. Make sure 
the switches are held toward you or away 
from you during wiring as required to 
match the drawings in the manual. Re- 
check your work before mounting the 
switches. 

Your particular kit may include switches 
that are slightly different mechanically 
from those in the diagrams. They may have 
crimped metal tabs holding the contact 
wafers to the assembly or nuts and bolts as 
in the manual illustration. In either case 
they are directly interchangeable and will 
present no problem. 

It is a good idea to check all soldered 
connections. Remember that unless a joint 
is well soldered it may add resistance to 
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the wiring that will upset some critical test 
circuit. 

It might be found that the 4-pin-in-line 
transistor socket won't quite fil into its 
cutout hole in the panel. In such a case, 
don’t try to force the socket but use a small 
file to enlarge the hole. 

After you have completed all construc- 
tion steps in the manual, there will be 
three extra resistors. Their values are 33, 
390 and 4700 ohms. Clipped to the test 
leads, these resistors provide a means for 
checking out the finished instrument as de- 
scribed in the instruction manual. 

Wide Voltage Range. Some transistor 
testers are battery-operated but a wide 
range of voltages is needed for testing 
many of the newer transistors. The Model 
T-65 provides 17 different voltages, allow- 


ELECTRONIC 
ABBREVIATIONS 
PUZZLE 


By John A. Comstock 


ACROSS 


1 Clipper. 

3 Electronic generator of frequen- 

cies, 

5 Type of radio circuit. 

6 Number of cycles completed in 

one second, 

8 Circuit consisiing of 

and capacitance. 

9 No connection exists, 

10 Symbol for d.c. screen grid volt- 
age. 

12 Unilateral device that 
a.c. to pulsating d.c. 

14 Type of electron beam modula- 
tion, 

16 Cell which generates voltage 
when exposed to light radiation. 

17 Electrical effect produced by 
light. 

19 Sensitivity rating given to meters. 

22 Governmental agency that regu- 
lates radio and wire transmissions 
in the United States 

25 In audio frequency circuit, power 
expressed in vu or db. 

27 Transmission and reception of pic- 
tures by means of r.f. waves trav- 
eling through space or over wires. 

29 In electron tube terminology, out- 
put power of tube. 

30 Singie cotton-covered wire. 

31 System of reducing channel width 


resistance 


converts 


ing front-panel selection of collector volt- 
ages from 0.5 to 100 volts, d.c. These volt- 
ages are also used for diode back-resistance 
tests. Diode forward tests are made in cur- 
rent ranges from 5 ma. to 500 ma. at any 
of the 17 voltages from 0.75 to 75 volts. 
All transistor test readings are made 
on a large plastic-cased D’Arsonval-type 
meter. This meter is also used to adjust 
the input line voltage. A similar line volt- 
age control is used in tube testers to com- 
pensate for power line voltage variation. 
Transistor and diode test data sheets ac- 
company the kit. They give an outline 
drawing of each transistor type and the 
proper settings of each switch on the test- 
er panel. Complete data is given for test- 
ing 411 transistor types and 123 diode 
types. —0- 
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in radio broadcasting. carries intelligence from point 21 Circuit etched on insulator plate. 
33 In radar terminology, width of to point. 23 Element in transistor that re- 
pulse. . 5 Product of capacitance times re- ceives electrons transmitted from 
34 Audio stage in transmitter that sistance in circuit. emitter. 
superimposes intelligence signal 7 Second winding of transformer. 24 Opposite of negative. 
on carrier frequency. 8 Receiver. 25 Electromechanical device used in 
36 Microgroove record or record 11 Flashes from this device may be auto radios to convert d.c. to a.c. 
with extended play. used to measure rotation speed 26 Circuit consisting of coil and ca- 
38 R.F. band from 30 to 300 kc. of turntable pacitor. 
39 One-thousandth of a volt. 12 Method of obtaining increased 28 Familiar type of meter used in 
40 Class of amplification. gain from amplifier servicing electronics gear. 
13 Wire covered with varnish-like 30 Short-wave listener. 
DOWN substance. 32 Frequency band immediately 
15 Package of interconnected elec- above u.h.f. region. 
1 TV receiver service control that tronic components. 35 Modulation very similar to FM. 
adjusts scanning. 18 Switch having single pole and 37 Electronic addressing system. 
2 Million cycles. two different throw positions. . 
4 In communications, that which 20 Variable frequency oscillator. iSeteneminoenne sent? 
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WHEATSTONE BRIDGE 


Radio 


SIDE FROM the simple series and par- 

allel circuits, the Wheatstone bridge 
arrangement probably appears in more Radar 
electronic applications than any other cir- 
cuit. Invented in 1843 by the English scien- 
tist, Charles Wheatstone, the original 
bridge has been modified countless times to 
make it suitable for thousands of different 
uses in control circuits, testing, and radio 
and television. 

Just what is a Wheatstone bridge? What 
principles are involved in its operation? 
What is it used for? 

Operating Principle. The fundamental 
bridge circuit is given in Fig. 1. The ar- 
rangement comprises Ra and R2 in series, 
R3 and R4 in series, with the two series 
groups in parallel with each other across 
the voltage source. A zero-center galva- 
nometer (Mi) is connected to junctions 
B and D. 

By correctly selecting the four resistance 
values, it is possible to make the galvanom- 
eter read zero regardless of the voltage of 
the battery (Bi). When the galvanometer 
reads zero, the voltage across points B and 
rus mam a egaaaliiallieel Fig. 1. Basic Wheatstone bridge 

circuit from which all the other 

(a) The voltage drop across Ra (from A bridge circuits are derived. 


By HARVEY POLLACK 


Commercial bridge instrument for 
resistance and capacity measurements 


P available in kit form (Paco C-20). 


Lionel to B) must equal the voltage drop across 
R3 (from A to D). Designating the cur- 
rent in the upper series branch (A-B-C) as 
Ii and the current in the lower series 
branch (A-D-C) as /2, we can write: 


I1 X Ru = 12 X R3 


since a voltage drop is always the product 
of the current times the resistance. 

(b) Since the voltage across both 
branches must be equal to the battery po- 
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tential applied across 
A-C, then from con- 
dition (a) we know 
that the drop across 
R2 must equal the 
drop across R4. The 
current in R2 is I1 
since R2 and Ra are 
in series. Similarly, 
the current in R4 is 
I2. Thus: 


inanimate tntterer nant insane 


IiX R2=12X R4 


(c) If the first equation is divided by the 
second, all the currents cancel out and we 
are left with the simple relation: 


Rx/R2 = R3/R4 


If we now multiply both sides of this last 
equation by R2, we arrive at the final form: 


| Rx = R2 X (R3/R4) | 


What this final equation really says is 
that the value of an unknown resistance Rx 
may be obtained if the other three resist- 
ances are known. Using the correct value 
of Rx, the bridge can be “balanced,” that 
is, the galvanometer will show no deflec- 
tion. 


Measurement of resistances on the 


Wheatstone bridge can be extremely ac- 
curate—much more so than by VOM or 
VTVM. 

Building Your Own Bridge. An amaz- 
ingly precise Wheatstone bridge can be con- 
structed in an hour or two from some inex- 
pensive materials and any zero-centered 
sensitive meter. (Many of the surplus mail 
order houses can supply inexpensive micro- 
ammeters of this type.) The construction 
details are illustrated in Fig. 2. 

A slide wire consisting of about three 
feet of #28 Nichrome or similar material 
taken from an old wire-wound rheostat 
forms R3 and R4. A test probe can be slid 
along the Nichrome wire so that R3 meas- 
ured from A to D is varied as R4 (D to C) 
is simultaneously changed in the opposite 
sense. 

The actual resistance of R3 and R4 need 
not be Known. Since resistance of a uni- 
form wire varies directly as the length, the 
ratio of the length AD to the length DC as 
read on the yardstick or meter stick is the 
same as R3/R4. Hence, all you have to 
know accurately is the resistance of R2. 

You might build up a supply of 1% re- 
sistors of different values for substitution 
across the R2 binding posts, or if you own 
a resistance decade box, this can be used. 

Using the Bridge. Suppose you want 
to find the resistance of an unknown re- 
sistor with good precision. If you know the 
approximate range of resistance that you’re 
dealing with, choose a value for R2 of about 
the same range. If you have no idea of the 
value of Rx, use a hit-or-miss system. 

Touch the test prod to the slide wire near 

(Continued on page 108) 


Fig. 2. Details of homemade 
slidewire Wheatstone bridge. 
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By DAVE GORDON 


ASS-REFLEX cabinet design has been 

the source of more conflicting claims 
in the hi-fi field than perhaps any other 
subject. Partisans of the design swear by 
it; others, at it. 

There is no question but that many bass- 
reflex systems do sound pretty bad. A 
cabinet with too-thin panels and a mis- 
tuned resonance will cause even the best 
speaker to seem muddy and boomy. How- 
ever, a well-constructed enclosure properly 
tuned to the speaker not only can sound 
extremely good but is exceptionally easy 
and economical to construct. 

Acoustic Theory. What are the acous- 
tic facts behind the bass-reflex design? In 
simplest terms, the bass-reflex enclosure 
can be considered as a specially adapted 
Helmholtz resonator. 

What is a Helmholtz resonator? Anyone 
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The 


Duo-Flex 


Speaker System 


who has ever blown across the mouth of 
an empty bottle has been experimenting, 
as it were, with a Helmholtz resonator. 
Varying either the cubic content of the 
bottle or the size of its mouth will change 
the tone produced by the air vibrations 
within the bottle. 

Consider the bass-reflex speaker enclo- 
sure as a Helmholtz resonator—but with 
a speaker (or speakers) mounted in it. The 
speaker has its own resonant frequency 
which is determined by the mass of the 
cone and the stiffness of its suspension. 
By tuning the cabinet’s resonance to that 
of the speaker, cancellation of the speaker’s 
resonant peak can be achieved. Cancella- 
tion takes place because the cabinet, when 
excited to resonance, absorbs energy from 
—and hence damps—the speaker cone. 
Lower distortion and a greater power- 


gains 


immicdiate 
from the lower cone 2xcursion. 


handling capacity are 


A Practical System. How do we go 
about designing a practical bass-reflex 
system? ‘To answer this question, it was 
decided to build a small experimental sys- 
tem. Two Lafayette SK-97 612” coaxial 
speakers were chosen to be the drivers of 
the system, dubbed the “Duo-F lex.” 
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Precut all sections of the cabinet to the 
sizes specified in the dimensional drawing 
on page 105, Install the front panel divider 
exactly between the speaker cutouts and 
then butt the two side pieces to the ply- 
wood front panel. Use 2” finishing nails and 
a good grade of wood glue on all joints. 


Top and bottom panels are installed next. Use glue 
and nails every 2” along joints. For best bass response, 
it is important that completed box be as airtight (be- 
fore drilling port holes) as possible. Use wood putty 
to seal any cracks that may result in air leakage. 


Cleats for the back panel mounting are installed 
with 11/4” nails and a liberal amount of glue. The cleats 
should be spaced in from rear of cabinet to a depth 
sufficient to allow flush-mounting of the back panel. 
An airtight seal can be insured by tacking felt weather 
stripping on the cleats where they meet the back panel. 


The SK-97 speakers were selected for 
the Duo-Flex because they were inexpen- 
sive ($12.95 for two), and therefore pre- 
sented a challenge to the enclosure design- 
er. However, the tuning technique to be 
described would be suitable to almost any 
speaker and cabinet combination. 

Rather than attempt to calculate the 
cabinet dimensions by one of several math- 
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The two coaxial speakers are mounted with #4 
screws, 1Y4" long. Do not overtighten screws as speaker 
frame warpage may result. Wire speakers in series (to- 
tal impedance will be 16 ohms), and check phasing by 
momentarily connecting a |'/2-volt dry cell to the leads. 
At the moment of contact, both speaker cones should 
move in or out. !f the two cones move in opposite di- 
rections, reverse connections to one speaker. A 6’ length 
of TV flat-line can be used for the speaker input lead. 
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Using a 2" wood bit, 36 holes are drilled in the 
front panel in the area shown in the photo. T 
exact pattern and spacing of the holes is not 
portant. It is most convenient to_ 
cate the holes a little lower than 
halfway between the speaker openings 
and the bottom of the cabinet. Avoid 
sex~ drilling into the front panel divider. 


Center the back panel divider so it will 
not interfere with the cleats when the panel 
is installed. Nail and glue the divider in 
place and cover it with a 2”-thick blanket of 
glass wool. Staple the glass wool to the top 
and sides of the cabinet. When the cabinet 


ematical formulas (there are several for- is assembled, the back panel divider will be 

lag but the experts don't. Seem’ to acre horizontal and the front panel divider will 
mules purr xD ‘ bie 5 ee 81 2 be vertical. The back panel is mounted 
on one), it was decided to build a cabinet with about a dozen I!" #6 wood screws. 


‘oa convenient size and then pragmatically 
tune it by drilling 42” holes in the front 
panel. As we shall see, both cabinet and 
speaker resonances are reflected in an im- 
pedance curve of the speaker voice coils. 

Figure 1 illustrates the impedance-meas- 


February, 1959 77 


WWW oamenoraradeahistarv. com 


R= 1OOS. (MAY BE OMITTED) 


Fig. 1. Setup used 
to measure the im- 
pedance curve of 
the Duo-Flex speaker 
system. Only a few 
of the 36 holes to 
be drilled are shown. 


Two Lafayette SK-97 6!/2" coaxial 
speakers were used in the Duo-Flex. 


Fig. 2. In these impedance 
curves, the numbers running hor- 
izontally represent frequency. 
The vertical numbers represent 
volts developed across the voice 
coil and are not significant ex- 
cept on a comparative basis. 


uring setup that was used and Fig. 2 
graphically charts the electro-acoustic 
changes that occur during tuning. 

The SK-97 has a free air resonance of 
approximately 85 cycles. When installed 
in a sealed cabinet 154%"x14"x11%”, the 
resonance moves up 25 cycles and appears 
as peak B (in Fig. 2) at about 110 cycles. 
The smaller bump at A shows the main 
resonance of the speakers being excited by 
55 cycles, a “subharmonic” of 110 cycles. 
In general, the ‘‘closed-box” curve suggests 
a muddy, boomy bass, which was confirmed 
by listening tests. 

Holes Improve Performance. Drill- 
ing 12 holes in the front panel turns the 
sealed enclosure into a Helmholtz resonator 
—resonant at about 50 cycles. The res- 
onance of the enclosure is out of phase with 
peak A and produces the C and D peaks. 
Peak B has slipped down in amplitude and 
up in frequency and has become £. 

Applying the drill once more and raising 
the number of holes to 36, we achieve 
nearly perfect tuning. Bump C has grown 
to F’, D has disappeared, and # has slumped 
down to become G. 

The 36-hole curve represents the ideal 
bass-reflex tuning curve. It’s important to 
remember that the curve represents only 
impedance changes in the speaker voice 
coil, which reflects speaker and cabinet 
resonance and not speaker output. G. A. 
Briggs of Wharfedale has demonstrated 
that at the cabinet resonant frequency 

(Continued on page 106) 
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O FIND OUT exactly how technicians 

are hired, and what personnel people 
look for in a technician, POP’tronics went 
directly to Frank W. Jensen, Employment 
Manager for Remington Rand Univac’s 
Electronic Services Department. For sev- 
eral years Mr. Jensen has been searching 
for qualified technicians to maintain his 
company’s multi-million-dollar computers. 
Here are his answers to basic questions 
about hiring electronic technicians. 

9. When you hire a technician, what kind 
of job do you train him for? 

A. We train our technicians to run and 
maintain our large computer installations. 
Since the average cost of training a tech- 
nician for this job is between $6000 and 
$8000, the opportunity is offered only to 
well-qualified people. 

Q. What kind of background should an ap- 
plicant have? 

A. To maintain a computer, an under- 
standing of electronic fundamentals is a 
necessity. This should be backed up prefer- 
ably with several years of experience in 
pulse circuits, such as those used in radar, 
fire control, or guided missiles. 

Q. What kind of educational background 
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Technician’s 
Job? 


By 
SIMON DRESNER 


Associate Editor 


is satisfactory if the man has learned his elec- 
tronic fundamentals. 

A, Aman may have gotten his early train- 
ing through a correspondence course or in 
the Armed Forces and developed a lot of on- 
the-job experience and ability. He may be 
a graduate of an accredited technical 
institute. 

Q. Are his school grades important? 

A. Grades do not necessarily reflect how 
much a man knows. Chances are, though, 
that if he has received good grades it means 
he’s interested in newer concepts in elec- 
tronics and would do well in our schools. 

Q. Do you test your applicants for tech- 
nical ability? 

A. Yes, we give two tests, one to measure 
reasoning power, and the other to see how 
much electronics the applicant knows. In 
working with computers, the ability to 


i) 


WWW oamendceranadeahistearv.com 


think logically is very important, and we 
measure it with the reasoning power test. 

9. How do you score the tests? 

A. The applicant must get above a cer- 
tain minimum score on each test. To some 
extent, excellence in one test can offset a 
poor grade in the other. We make allow- 
ances for special subjects which he may not 
know, such as binary arithmetic, which 
would be taught in our training program. 
He may have missed some simple questions 
because he had studied the subject too far 
back in his schooling and didn’t 
remember it. In addition, we 
quiz him orally. 

Q. What do you ask him? 

A. Well, I might confront 
him with a schematic diagram 


and say, “See this complex network of re- 
lays? If I throw this switch, does this light 
go on or off?” This would give a quick 
check on his reasoning power. The so-called 
“machine logics” places heavy demands on 
the applicant’s ability to think rationally. 

Q. How valuable is a knowledge of tran- 
sistors? 

A. Very valuable. A fellow who knows 
his transistor circuitry makes our training 
that much easier—our computers are using 
more and more solid state components, like 
the transistor. It also means that he is 
keeping up with the latest in electronics. 

Q. How much more does a technician learn 
in your training school? 

A. First, a man must have a good back- 
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ground jn electronics theory or funda- 
mentals. You can’t build a skyscraper on a 


weak foundation. Training consists of 
entirely new ideas in mathematics, elec- 
tronics, logics, and electromechanical as- 
semblies. These concepts are unique to our 
computers, which are unique machines. 
Topics like transistors are thoroughly cov- 
ered during training. 

9. Can a computer technician become an 
engineer? 

A. The natural path of advancement is 
from Technician to Engineer, 
to Systems Engineer, to En- 
gineer in Charge of a specific 
computer installation. The 
title of Systems Engineer 
would be granted, for example, 


Many technicians 
learned the ABC's 
of electronics in 
the Armed Forces. 
This radar special- 
ist is using a volt- 
meter to check a 
circuit. His expe- 
rience would qual- 
ify him to work on 
non-military radar 
or computers. 


to a man who has gained an overall under- 
standing of the complete computer system. 

Q. What kind of personality characteris- 
tics do you look for? 

A. A man’s got to be meticulous and re- 
sponsible. The reason is obvious: repairs 
on Remington Rand Univac computers have 
to be done quickly and accurately, and with 
good reliability. Any “down time” when 
the computer is not functioning costs both 
ourselves and our customers money. The 
applicant must be interested in the machine 
and have a positive, constructive attitude. 

©. What about his ability to work with 
people? 

A. This is very important. Our techni- 

(Continued on page 111) 
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Build This 


Signal Peaker 


ERE is an easily constructed signal 

peaker that requires neither tubes nor 
transistors nor a d.c. power supply. It tunes 
sharply to pass any selected frequency be- 
tween 600 and 1100 cycles. Approximately 
14 to 1 rejection is provided for frequencies 
as close as 1 octave on each side of the 
operating frequency. 

While other filters only knock the avail- 
able signal down, this circuit introduces no 
insertion loss. Instead, when operating into 
a high-impedance load (such as an ac. 
VTVM, oscilloscope, or crystal headphones), 
it provides a voltage gain of approximately 
10 at signal peak. The graph shows the 
circuit’s performance curve at 1000 cycles. 

Construction. The device should be 
built in an aluminum chassis box. Neither 
layout nor wiring is critical, since the fre- 
quencies are low. The only wiring precau- 
tion is to connect all ground leads to one 
soldering lug which should be attached to 
the chassis. 

Mount inductor L1 and the binding posts 
on top of the chassis. Mount R/ and Ji on 
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A useful accessory 
for the ham or SWL 


the front. All other circuit elements are 
mounted inside the chassis box. 

Follow carefully the color coding of TI/’s 
leads as shown in the schematic. If this 
is not done, the transformer will not be 


By 
RUFUS P. TURNER 
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PARTS LIST 
Cl, C2—0.01-y{d. mica capacitor 
- J1—Miniature open-circuit phone jack 
7 L1l—Miniature 5-henry tunable inductor (UTC 
VIC-15) 
R1—\2-megohm potentiometer 
Tl—Miniature transistor-type transformer: Pri- 
, mary impedance, 2000 ohms CT, secondary 
impedance, 8000 ohms CT (Argonne AR-115) 
4—Insulated binding posts, with lugs and fiber 
washers 
1—Solder lug 
1—4" x 24" x 154” aluminum chassis box 


The primary winding of transformer T! is connected 
in parallel with the signal input terminals. The 
secondary winding is connected effectively in series 
with the Juput and Output terminals. It is wired to 
buck the input voltage. Because of this phasing, the 
output voltage would be reduced to zero if the sec- 
ondary voltage were exactly equal to the input yolt- 
age. Thus, the signal through this circuit would be 
cancelled. 

But there is connected in series with the /nput 
terminals and the transformer secondary a bridged-T 
network (L1-C1-C2-R1) which removes one fre- 
quency (actually, a very narrow band of frequencies} 
from the signal. This prevents transformer T1 from 
bucking out the signal of the bridged-T network fre- 
quency. The net result is an output signal at the 
null frequency of the T network, while adjacent fre- 
quencies are attenuated. 

Headphone jack // is provided in addition to the 
Output binding post terminals to allow the device to 
be used directly with headphones for sharpening c.w. 
signals or balancing a bridge. ol 
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phased correctly and the output signal will 
dip instead of peaking. 

By employing an adjustable inductor, “1, 
the response of the network may be 
changed to any desired frequency within a 
tuning range governed by Li and capacitors 
C1 and C2. The specified inductor (UTC 
Type VIC-15) is adjusted by means of an 
Allen wrench inserted into a tuning screw. 

If the builder is not interested in the 
tuning feature, a conventional, iron-cored 
choke coil may be used, but it must have 
high @ in order for the output peak to 
be sharp. 

Tuning. Connect an audio oscillator to 
the Input terminals. Connect an a.. 
VTVM to the Output terminals. Be sure 
that the ground terminal of the oscillator 
and VTVM are connected to the grounded 
binding posts. Tune the oscillator to 1000 
cycles. 

Adjust L1 for peak deflection of the 
VTVM. Adjust Ri for the highest VTVM 
reading at the peak. Now, without disturb- 
ing the oscillator output control, run the 
oscillator through its tuning range, noting 
that the output voltage rises sharply at 
1000 cycles and falls on each side of this 
frequency. 

The signal peaker can be tuned to any 
frequency between 600 and 1100 cycles 
by repeating the above procedure. Just sect 
the signal generator at the desired 
frequency. 

The setting of R1 does not affect the fre- 
quency but varies the height of the output 
signal peak. It is set for maximum peak 
height. Resetting is required only when the 
frequency is changed. 30+ 


CONSTANT INPUT SIGNAL 
VOLTAGE=0.0IV. R.M.S. 


Graph of the output 
voltage with the signal 
peaker tuned to 1000 
cycles and a varying 
input frequency. In the 
schematic of the peak- 
er (above), jack JI— 
for direct phone con- 
nection —is optional. 


OUTPUT VOLTAGE, R.M.S. VOLTS 


600 800 1K, 12KC L4Ke. 16KC. 1.8KC. 2Kc. 
SIGNAL FREQUENCY, C.PS. 
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Po REPORTER Thomas 
Riley Sundstrom (R. D. #1, Box 98, 
Stockton, N. J.) began DX’ing in 1955 with 
a 1930-model RCA receiver which covered 
6-18 me. in addition to the standard me- 
dium-wave band. A short time later, Riley, 
as he is known to many of his DX friends, 
augmented this with a Hallicrafters 8-38. 

Riley’s antenna is a 50’ inside “long wire,” 
of which 40 feet point north-south, and it 
is inconspicuously installed along a base- 
board. Although his best DX is Radio Japan, 
he has heard it only once in its North Amer- 
ican Service. He recently acquired a Heath 
QF-1 Q-Multiplier which is expected to help 
rectify this situation. 

In the three years that Riley has been 
DX'’ing, he has amassed a log covering 25 
countries, 22 verified. He has 26 veries in 
all, the most prized one being from the 
West Indies Broadcasting Service, Grenada, 
for the 5000-watt outlet on 3365 ke. 

The Sundstrom receivers can usually be 
found tuned to the 25-meter band. Riley’s 
favorite stations include Radio Australia 
for the “North American Mailbag” and 
“DxX’ers Calling,” and the Voice of Den- 
mark for the ‘DX Bulletin.” 

Riley is 16 years old, a Junior at the 
Solebury School in New Hope, Pa., and a 
member of the Newark News Radio Club 
and the Connecticut DX Club. He will be 
pleased to see on pages 60 to 63 of this is- 
sue of Popucar ELECTRONICS a nev list of 
short-wave broadeast stations somewhat 
similar to the one that appeared in the 
November 1957 issue. 

Club Notes. The Band and Frequencies 
Radio Club is currently having a drive for 
new members. “Ether Echoes,” the club 
bulletin, covers all areas of DX plus some 
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special feature articles. For complete in- 
formation, write to Vernon G. Packard, 
President, 810 S. 21st St., Milwaukee, Wis. 

The International Shortwave Club is con- 
ducting a census to determine the most 
popular short-wave stations. This census, 
taken every three years, is open to all short- 
wave listeners. Send a postcard or air letter 
to ISWC, 100, Adams Gardens Estates, 
London, S.E. 16, England, listing your five 
favorite stations or services in order of 
preference, with a short explanation as to 
why you consider your first choice to be the 
most popular station. 

Current Reports. This month our sta- 
tion reports will feature new stations, fre- 
quency and program changes, and some 
unidentified stations which you may be able 
to identify. Times given are Eastern 
Standard and the 24-hour system is used. 


(Continued on page 124) 


, i 
; 


Riley Sundstrom at his listening post 
in Stockton, N. J. His Hallicrafters $-38 
receiver with 10” speaker is at the left, 
the 1930 RCA receiver right next to it. 


How to Build... 


A Cascode R.F. Unit 


. - . to boost reception on the 2- and 6-meter bands 


By 
SMITH 
W3UZN 


DONALD A. 


ERE is the opportunity for hams and 

SWL fans to increase the sensitivity 
and gain of their present receivers by ad- 
ding a cascode rf. amplifier. This easily 
constructed, self-powered unit connects 
directly to the antenna terminal of your 
receiver, with no rewiring necessary. 

Coil winding, parts layout and neutrali- 
zation problems have been eliminated by 
the use of a kit available from Internation- 
al Crystal Company. And a small trans- 
former-operated silicon diode power supply 
is added to the basic printed-circuit unit for 
shockless operation. 

Construction. A small aluminum box 
houses the entire unit. Two cutouts are 
necessary for the power transformer and 
printec-circuit board. 

Since the parts received with the ampli- 
fier board are not yet mounted, this is the 
best time to mark off the board chassis 
cutout. Make it about 4” smaller than 
the board. The edge of the printed circuit 
resting on the chassis provides the electri- 
cal ground. It may be necessary to file 
notches on the cutout to prevent shorting 
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out of the terminals marked FIL and LF. 

After all holes are drilled and the two 
cutouts made, mount the parts on the 
chassis. Follow the manufacturer’s instruc- 
tions when mounting components on the 
printed-circuit board. In the case of the 
820-ohm resistor (R2), which is connected 
between tube pin 8 and ground, do not place 
the resistor as shown. Instead, connect it 
under the board, from pin 8 to the gain 
control (3), R3 permits lowering stage 
gain when extremely strong signals are 
received to prevent overload and blocking 
of the receiver. 

Use short lengths of coaxial cable to con- 
nect the input and output jacks (J1 and J2) 
to the amplifier board. Observe polarity 
on C6 and C7. 

Alignment instructions are included with 
the kit. Don't be concerned if you find that 
the adjustment which gives the lowest 
noise during alignment is not the same as 
that which gives the greatest gain. 

Using the Amplifier. The rf. amplifier 
is complete in itself and therefore may be 
placed anywhere in the antenna lead-in, 
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The r.f. section should not 

be cluttered by the power sup- 

ply components. Note that re- } 
sistor R2 is connected direct- 


ly to R3. Use coax cables ‘ 
on r.f, input and output leads. 5 
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ahead of the receiver or converter. For 
best results, locate the unit on or near the 
receiver in order to keep the coaxial cable 
length short. 

Both 2- and 6-meter amplifiers are avail- 
able from the manufacturer. Tests made 
on the 6-meter unit, fed into a converter 
which already had a cascode front-end, 
showed good results. The over-all gain was 
approximately 30 db. The signal-to-noise 
ratio was improved 3 to 5 db. 

When the cascode amplifier was con- 
nected to a converter which did not have a 
cascode front-end, gains of 10 to 20 db were 
not uncommon! And QRM in the if. fre- 
quency range was greatly reduced. —30- 
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Schematic diagram 
of cascode r.f. unit. 
Part of schematic 
shown in color is 
printed-circuit board. 


cé INPUT Jl OUTPUT J2 


fi 


PARTS LIST 
C6--10-ufd., 150-volt tubular electrolytic capaci- 


tor 

C7—40-ufd., 350-volt can-type electrolytic ca- 
pacitor 

Jl, J2-—Chassis-mounting screw-type coaxial 
connector (Amphenol 83-1R or equivalent) 

PC1—Printed-circuit board and parts* (VFA-I, 
International Crystal Co., 18 N. Lee, Okla- 
homa City, Okla.—indicate choice of 6- or 
2-meter cascode r.f. stage) 

R3--5000-ohm potentiometer 

R4--7.5—25 ohm, 10-watt resistor 

SJ—S.p.s.t. toggle switch 

SDI, SD2—150-ma. (or smaller) silicon diode 
rectifier 

Tl—Power transformer, 117-volt primary, 125- 
135 volt and 6.3-volt secondary (Triad R-20 
or Stancor PS-8415) 

1—51/y” x 3" x 114” chassis (LMB #139) 


* CI—CS5, RI, R2 and V1 are on printed-circuit 
board 
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1 To save wire, Mr. Buzz thought he could 

hook up two bells so that switch X 
would turn on bell X and switch Y on bell Y. 
He figured that if both switches were de- 
pressed there would be a short circuit across 
the transformer, and, since the short would 
be of short duration, it would not harm the 
transformer. He expected no trouble but 
ran into some anyway. What happened? 


BELL 
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LINE 


SERIES 


X+Y MOVED TO LEFT 
FOR PARALLEL HOOKUP 


2 Joe Snappit, a photographer, wanted 

to make a device that would switch two 
flood lights from parallel to series operation. 
Joe didn't have a double-pole, double-throw 
switch, so he used one single-pole, single- 
throw switch and one single-pole, double- 
throw switch. And when he plugged the de- 
vice into the wall outlet, it seemed to work. 
Was Joe smart or was he just plain lucky? 


Electronic 


Here are four puzzles involving simple electrical circuits 


arranged in order of increasing difficulty 
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(Answers on page 108) 
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R1,2,3,4=100.N 


Harold Tinkertoy, an inveterate experi- 

menter, wanted to see what circuit re- 
sistance he would get when he connected 
four 100-ohm resistors as shown. What re- 
sistance did Harold find from A to B? 


CPO eer ee irri rier errr errr rrr reer re ree 


4 After figuring out Stickler #3 at left, 

Harold Tinkertoy went three-dimension- 
al by connecting twelve 100-ohm resistors to 
form the cube above. What resistance did 
Harold find from A to B this time? 


This month's Sticklers submitted by 
RONALD WILENSKY 
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ECAUSE of its small physical size, cir- 

cuit designers first thought of the tran- 
sistor simply as an expensive subminiature 
substitute for the more popular vacuum 
tube. For a long while, the terms transis- 
torized and subminiaturized 
were used almost inter- 
changeably. Now design en- 
gineers are giving more 
attention to the transistor’s 
other desirable characteris- 
ties: its resistance to shock 
and vibration, its almost in- 
finite life, and its low power 
requirements. 

Heath's Model DF-2 Radio 
Navigator is an outstanding 
example of the transistor’s 
application in non-miniature 
equipment. A two-band su- 
perhet receiver, the DF-2 
covers both the long-wave beacon and stand- 
ard AM broadcast bands, and is intended for 
use as a radio direction finder by boat 
owners, light plane operators, Campers 
and hunters. Measuring 912” x 5” x 8” over- 
all, it uses conventional ‘‘chassis-type’’ con- 
struction, employing a chassis and cabinet 
large enough to handle a vacuum-tube re- 
ceiver with similar operating characteris- 
tics and performance specifications. 

Transistors were used in this instrument 
not because of their size, but because their 
electrical and mechanical characteristics 
were best suited to the rigorous require- 
ments of outdoor equipment. Their light 
weight and rugged construction are neces- 
sary in equipment that is carried and 
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bounced about in jeeps, station wagons, 
boats, and light planes. Their low power 
requirements are mandatory in instru- 
ments that must be operated from self- 
contained batteries far from the conven- 
ience of a power line. And finally, their long 
service life is essential in gear likely to be 
used in remote locations away from de- 
pendable repair and service shops. 
Readers’ Circuits. Not long ago, David 
Bradbury (133 S. Bancroft, Indianapolis, 
Ind.) submitted a collection of the “best” 
experimental circuits he had developed in 


A two-band transistorized receiver, Heath's 
Model DF-2 uses conventional construction and 
wiring, with no attempt at subminiaturization. 
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six months’ work with transistors. One of 
his circuits, a two-transistor broadcast- 
band receiver featuring a direct-coupled 
complementary amplifier and reflex opera- 
tion, is given in Fig. 1. 

tadio-frequency signals are picked up by 
the antenna system and selected by tuned 
circuit L1-C1. Antenna coil L/ (Lafayette 
MS-299) is tapped to match the moderate 
base-emitter input impedance of the 2N229 


magnetic earphones serving as Q2’s col- 
lector load. Operating power is supplied by 
a 3-volt battery (B/), controlled by a 
S.p.s.t. switch ganged to R2. 

Since layout and wiring are non-critical, 
and standard components are used through- 
out, you should have little or no difliculty 
duplicating Dave’s receiver. For best oper- 
ation use a moderately long antenna. 

The receiver circuit shown in Fig. 2 was 


Fig. 1. 
broadcast-band receiver (above) fea- 
tures direct coupling, reflex operation. 


Dave Bradbury's two-transistor 


Fig. 2. Bob Geiste substitutes dipole 
antenna for LC tuned circuit in his 
one-transistor single-frequency receiver. 


n-p-n transistor (Q1). Qi serves first as 
an rf. amplifier, with an amplified r-.f. sig- 
nal developed across the 0.5-mhy. choke 
(RFC1) in its collector circuit. This signal 
is coupled through C4 to a 1N34A diode 
detector. 

The detected audio signal appearing 
across the diode load resistor, Gain control 
R2, is reflexed back through C3 to Q1’s 
base. Thus, the n-p-” transistor serves as 
an audio amplifier and as a common- 
emitter r.f. stage. The amplified audio sig- 
nal is direct-coupled to the base-emitter 
circuit of the p-n-p CK722 (Q2); this coup- 
ling arrangement is made possible by the 
complementary characteristics of the tran- 
sistors. As far as audio signals are con- 
cerned, RFC1 acts as a short circuit. 

After further amplification in the second 
stage, the output signal drives the pair of 
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adapted from a schematic submitted by 
Bob Geiste (46 Hayes St., Bridgeport 8, 
Conn.). Designed to tune but a single sta- 
tion, this interesting one-transistor receiv- 
er is unique in that it uses the resonant 
characteristics of a dipole antenna as a 
substitute for a conventional LC tuned cir- 
cuit. Thus, the basie receiver circuit may 
be employed at almost any frequency 
from long-wave through v.h.f., depending 
upon the electrical wavelength of the an- 
tenna system used. The antenna, of course, 
(Continued on page 115) 
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HO are hams? 
Who isn’t one? 
Your doctor, your 
paper boy, your milk- 
man, your favorite TV personality, the chief 
of police, the wife, son or daughter of any of 
these, a nun in a convent, school children, 
and other people just like you ... whether 
you are 9 or 90 years old... are hams. 
A number of new POP’tronics readers 
receive their introduction to amateur radio 
through this column. Do you want to know 
what hamming is all about and how you can 
get started on the amateur bands? Or per- 
haps you’d like to brush up on the facts 


about code requirements and the various 
licenses available. 

What Hams Do. Amateur radio is the 
art of two-way radio communication pur- 
sued as a hobby by over 200,000 licensed 
amateurs throughout the world. They com- 
municate with each other via their own 
radio receiving and transmitting equipment 
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mong the 
Novice Hams 


installed in their homes, automobiles, air- 
planes, boats, and even on their bicycles and 
motor scooters. They converse via the radio 
telegraph code, radiophone, or even by 
radioteletype, and some of them even trans- 
mit amateur television and facsimile 
signals. 

Hams send and receive messages in emer- 
gency situations, “rag-chew,” chase elusive 
“DX” from exotic foreign countries, experi- 
ment with new equipment and modes of 


Mike, K7CLS, (ex-Novice]), Layton, Utah 


“Ron,"" KN8KPJ, Huntington Woods, Mich. 


Art, KNIHQE, Pautucket, R. |. 


Construction project for hams: 
a Q-Multiplier to permit the copy- 
ing of signals which would other- 
wise be buried under interference. 
See details in text on page 120. 
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| PARTS LIST 

| C1—100-upyfd. midget variable capacitor 
| C2— .001-yfd. silver-mica capacitor 
| C3— .0025-pid. silver-mica capacitor 
C4—470-n ytd. mica capacitor 

Se C6— .005-nfd., 600-w.v. capacitor 
| 

| 

| 

| 

| 

| 

I 
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able ferrite slug 
R1—-470 ohms 
R2—25,000-ohm potentiometer (with switch) 
AU resistors 
Y2-watt com- 
position types 


R3—2 megohms 
R4—47,000 ohms 
RS—-15,000 ohms 
V1—6&C4 tube (see text} 
1—21/4" x 2V4"x 5" aluminum box (Bud Minibox 
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| 
| 
| 
| 
| 
or equivalent) ; 


radio communication. And they do it all 
from love of the game. 

But because even a simple, low-power 
transmitter is capable of transmitting a 
signal halfway around the world and can 
cause interference to other services if im- 
properly operated, all hams must pass an 
examination and obtain a government 
license before they can transmit a single 
dot. 

In the United States, all radio licenses 
are issued by the Federal Communications 
Commission in Washington, D. C., and any 
citizen who passes the proper examination 
can get his ticket. There are various classes 
of licenses available to new applicants. 

Licenses Available. The Novice Class 
license permits operating up to a 75-watt 
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code transmitter in segments of three ama- 
teur bands and a voice or code transmitter 
in a fourth. The examination consists of a 
five-wpm code test and a simple written 
examination. This license is valid for one 
year, and cannot be renewed. 

A Technician Class license grants all 
amateur privileges. There is a 13-wpm 
cics above 50 megacycles, except in the 
144-to-148 me. band. The examination con- 
sists of a five-wpm code test and a fairly 
comprehensive written examination on 
amatcur radio theory and regulations. Valid 
for five years, this license is renewable. 

Both the Novice and the Technician Class 
licenses are issued by mail with the aid of 
volunteer examiners. 

The General Class license grants all 
amateur privileges. There is a 13-wpm 
test and a written examination of the same 
scope as required for the Technician license. 
The General Class license is valid for five 
years and renewable. The applicant must 
appear at an FCC examination point to take 
the examination. 

If you live more than fifty miles from 
the nearest FCC examination point or are 

(Continued on page 119) 
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Accredited by the National 
Home Study Council 


Get Your FCC License 
Quickly 


to train you 
until you receive 


Opportunities 


We guarantee 


to train you until you receive 


Your FCC License 


—or your money back 


The Master Course in Electronics will provide you with the 
mental tools of the electronics technician and prepare you 
for a First Class FCC License (Commercial) with a radar 
endorsement. When you successfully complete the Master 
Course, if you fail to pass the FCC examination, you will 
receive a full refund of all tuition payments. 


in Electronics aS 
~~ FS, 
Cc 
for You zs 


License 
Exoms 


Cleveland Instituté of Radio Electronics 
Desk PE-48, 4900 Euclid Ave., Cleveland 3, Ohio 


Please send Free Booklets prepared to help me 


Radio Operatars & Technicians 


American Airlines—Chi- 
cago, Detroit, St. Louis, 
Cincinnati and Cleveland 
—has openings for radio 
operators and radio me- 
chanics, Operators must 
have a 2nd class FCC li- 
cense and ability to type 
40 wpm. Many company 
benefits. 


Service Technician 


Man needed in Cleveland, 
Ohio, to service and 
maintain electronic medi- 
cal instruments and 
equipment. Must have a 
solid knowledge of elec- 
tronic fundamentals. A 
car is required. Company 
benefits include retire- 
ment plan. 


get ahead in Electronics. 


I have had training or 


experience in Electronics as indicated below: 


C2 Military 
[] Radio-TV Servicing 


Manufacturing 
[] Amateur Radio 


In what kind of work 
are you now engaged? 


C0 Broadcasting 
OD Home Experimenting, 


Other 


DD Telephone Company 
Oo 


In what branch of 
Electronics are you 


a = interested ?____— 


"Investment in training really pays off’’ ‘ a = : ” aman 
“Thought you would like to know that in almost two 


years since I completed your course and obtained my Name —_—Age. 
first phone license, my pay has increased $5 per week 
every six months. I don’t believe any other investment Adatess 
could pay off as well as this one did.”’ > — = x —_ as aaa. 
Harold E, Phipps, North Augusta, S. C. a 
e . _ ity Zone State. 

Cleveland Institute of Radio Electronics PE-40 
4900 Euclid Ave. Desk PE-48 Cleveland 3, Ohio 

February, 1959 91 


WWW 


igtarv.com 


z 
.. 


92 


Don't let a lack of experience keep you 
from enjoying the fun and savings of 
''Do-it-yourself'’ kit construction. The 
easy-to-follow diagrams that come with 
every Heathkit insure your success. Let 
our experience be your teacher—and 
you'll save one-half or more over the 
price of “built-up'’ equipment of equal 
quality. 


HEATH COMPANY 4 subsidiary of Daystrom, [nc. BENTON HARBOR 10, MICH. 


RANGE EXTENDER 


A-8C 20-WATT AMPLIFIER 


Always say you saw it in—POPULAR ELECTRONICS 


WWW. amenedasadimalstarv.com 


HEATHKIT “BASIC RANGE” 
HIGH FIDELITY SPEAKER SYSTEM KIT 


This amazing speaker system can fulfill your present 
needs and slill provide for future expansion. Fine hi-fi 
performance the result of using high quality speakers 
in an enclosure especially designed for them. Fea- 
tures two Jensen speakers to cover 50 to 12,000 CPS 
within + 5 db, Power rating is 25 walts, and impe- 
dance is 16 ohms. Enclosure constructed of veneer- 
suriaced plywood, %” thick, and meas- si 
noe tive) 5.2a" WG 19 recut eel 
and predrilled for quick assembly. $3995 
Shpg. Wt. 26 Ibs. . 
HEATHKIT RANGE EXTENDING 
HIGH FIDELITY SPEAKER SYSTEM KIT 
Designed especially for use with SS-2 “Basic"’ sys- 
tem. Contains 15” woofer and compression-type super 
tweeter. Extends basic unit to 35—16,000 CPS, +5 db. 


Impedance 16 ohms. Measures 29” H x 23” W x 17/4” 
D, and is constructed of %” veneer-  sogel ss-1B 


surfaced plywood. 
Shpg. Wt. 80 lbs. $9995 


HEATHKIT A-9C HIGH FIDELITY 
AMPLIFIER KIT 


This model incorporates its own power supply and 
preamplifier, Plenty of power with full 20 watt rating. 
Four separate inputs, selected by pane!-mounted 
switch, and separate bass and treble controls. Idea! 
for home or PA applications. Output transformer 
tapped at 4, 8, 16 or 500 ohms. Response within + 
1 db from 20 to 20,000 CPS. Model A-9C 


Shpg. Wt. 23 Ibs. $3550 


HEATHKIT HIGH FIDELITY FM TUNER KIT 


Now you can have full-fidelity FM performance from 
88 to 108 mc at reasonable cost. Features temperature- 
compensated oscillator—built in power  wodel FM-3A 


supply, and beautiful cabinet. Compo- 
975% 


nents prealigned at factoryl 
(with cabinet) 


Shpg. Wt. 8 lbs. 
HEATHKIT BROADBAND AM TUNER KIT 


Tunes standard AM band from 550 to 1600 kc with fine 
sensitivity and broadband characteristics. Features 
include built-in power supply and low- — pogel BC-1A 


distortion detector. All RF circuils pre- 
“75° 


aligned for simplified construction. 
hog. Wt. 9 Ibs. 
a (with cobinet} 


HEATHKIT "MASTER CONTROL" 
HI-FI PREAMPLIFIER KIT 


Provides extra amplification, selection of inputs, vol- 
ume and tone controls, and turnover and rolloff 
controls, for Williamson-type amplifiers. odet WA-P 
Beautiful satin-gold enamel cabinet. De- Sue W acts 
rives operating power from amplifier. $1975 
(with cabinet) 


Shpg. Wt. 7 Ibs. 
HEATHKIT 25-WATT HIGH FIDELITY 
AMPLIFIER KIT 


Outstanding 25-watt Williamson-type amplifier em-+ 
ploys KT66 tubes and Peerless output transformer, 
tapped at 4, 8, and 16 ohms. A fine amplifier for the 
“deluxe’’ system. WA-P2 preamplifier Model W-5M 


required for operation. Express only. 
Shng. Wt. 31 Ibs. $5975 


oO. 


PREAMPLIFIER 


W-5M 25-WATT AMPLIFIER 


HEATHKITS 


World's finest 
electronic equipment 
in kit form... 
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Choose your own “Do-it-yourself” project 
from the world’s largest kit manufacturer 


N A di 
HEATH COMPANY ow you can have radio 


A subsidiary of Daystrom, Inc. 


wherever you go— 
with the portable 


BENTON HARBOR 10, MICHIGAN that plays anywhere! 


HEATHKIT MODEL XR-1P 
TRANSISTOR PORTABLE RADIO KIT 


NEW LOW PRICE! This easy to build transistor radio is designed for 
lifetime operation. Features 6 name-brand (Texas 
Instrument) transistors for extra good sensitivity 
and Selectivity. A 4” x 6” speaker for ‘big set"’ tone, 
built-in rod-type antenna, and uses 6 standard 
size 'D'' flashlight cells for extremely long battery 
life (between 500 and 1,000 hours), Cabinet is two- 
tone blue molded plastic with pull-out carrying 


Model XR-1L 


Model XR-1P handle. Measures 9” L. x 7” H. x 3%" D. Transformers 
$3495 s 95 are prealigned eliminating special alignment equip- 
29 ment. Shpg. Wt. 6 Ibs. 


MODEL XR-1L: Identical to XR-1P except in 
leather case, Carrying strap included. Shpg. Wt. 
7 Ibs. 


Note: Prices are with cabinet less batteries. 


HEATHKIT BROADCAST BAND 
RADIO KIT 


Covers 550 to 1600 kc with good sensitivity and 
selectivity. Has 5%” PM speaker for good tone 
quality. Features transformer power 
supply and built-in antenna. Signal Model BR-2 
generator recommended for align- 
ment, Cabinet, as shown, available $1835 
separately. Shpg. Wt. 10 Ibs. 

{less cabinet) 


HEATHKIT CRYSTAL RADIO KIT 


Features a sealed germanium diode to eliminate 
critical ‘‘cats whisker'' adjustment. Employs two 
tuning condensers for good selectivity, 

and covers the broadcast band from Model (8-1 
540 to 1600 kc. Requires no external 

power. Kit price includes headphones. $795 
Shpg. Wt. 3 Ibs. 


HEATHKIT ENLARGER TIMER KIT 


The dial of this handy timer covers 0 to one minute 
calibrated in five-second gradations, so that the 
timing cycle of a photographic enlarger can be 
electronically controlled, Built-in relay handles up 
to 350 watts, and enlarger merely plugs into recep: 
tacle of front panel. Also provision for 

plugging insafe-light. An easy-to-build mem Er 
device that makes a fine addition to $]}5° 
any dark room. Shpg. Wt 3 Ibs. Gy 


ENLARGER TIMER 


Always say you saw it in—POPULAR ELECTRONICS 
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HEATHKIT FUEL VAPOR DETECTOR KIT 


The FD-1 is a safety device to detect fuel vapor in the 
engine compartment or other sections of your boat. 
The detector unit mounts in the area to be checked, 
and the indicating meter and controls mount on the 
contro! panel. Will operate intermittently or contin- 
uously, and indicates dangers of fire or explosion to 
protect your boat and its passengers. 6-volt FD-1-6, 
Models FD-1-6 (6 volts DC) and FD-1-12 jo ve gp.t-a2 
(12 volts DC) onerate from hoat batteries. 

Kit even includes spare detector unit. $3535 
Shpg. Wt. 4 Ibs. oe. 

each 


HEATHKIT RF POWER METER KIT 


This handy device measures the RF field in the 
vicinity of a transmitter, whether it be marine, mobile, 
fixed, etc. Requires no electricity, nor direct connec- 
tion to the transmitter. Provides a continuing indica- 
tion of transmitter Operation. Merely place it in 
proximity to [he transmitter antenna and it wil! pro- 
duce a reading on its 200 ua panel meter 
when the transmitter is in use. Operates 
with any transmitter between 100 kc and 
250 mc. Includes a sensitivity control! for 
meter. Shpg. Wt. 2 IDs. 


Model PM-1 


$14% 


POWER METER 


February, 1959 


HEATHKIT TRANSISTOR 
RADIO DIRECTION-FINDER KIT 


The Heathkit Transistor Radio Direction-Finder model 
DF-1 is a self-contained, self-powered, 6-transistor 
super heterodyne broadcast radio receiver incorpo- 
rating a directional loop antenna, indicating meter, 
and integral speaker. It is designed to Serve primarily 
as an aid to navigation when out of sight of familiar 
landmarks. !t can be used not only aboard yachts. 
fishing Craft, tugs, and other vessels which navigate 
either out of sight of land or at night, but also for the 
hunter, hiker, camper, fisherman, aviator, etc. It is 
powered by a 9-volt battery. (A spare battery is also 
included with the kit.) The frequency range covers the 
broadcast band trom 540 to 1600 ke and will double as 
a portable radio. A directional high-Q ferrite antenna 
is incorporated which is rotated from the front panel 
to obtain a fix on a Station and a 1 ma meter Serves as 
the null and tuning indicator. The controls consist of: 
tuning, volume and power (on-off), sensitivity, head- 
ing indicator (compass rose) and bearing indicator 
(antenna index), Overall dimensions are 
7%" W x 5%" Hx 5%” D. Supplied with 
slip-in-place mounting brackets, which $ 95 
allow easy removal from ship bulkheads 54 ° 
or other similar places. Shpg. Wt. 4 Ibs. 


Model DF-1 


_ RADIO DIRECTION-FINDER 
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DX-20 TRANSMITTER 


HEATHKIT DX-20 CW TRANSMITTER KIT 


This Heathkit straight-CW transmitter is one of the 
most efficient rigs available today. It is ideal for the 
novice, and even for the advanced-class CW operator. 
Ht employs a 6DQ6A tube in the 50-watt final amplifier 
circuit, a 6CL6 oscillator and a 5U4GB rectifier. Single- 
knob band switching covers 80, 40, 20, 15, 11, and 10 
meters. The DX-20 is designed for crystal excitation, 
but may be excited by an external VFO. Pi network out- 
put Circuit is employed to match antenna Model DX-20 
tmpedances between 50 and 1000 onms. 

Shpg. Wt. 19 Ibs. $35 25 


HEATHKIT GRID DIP METER KIT 


An instrument of many uses for the ham, experimenter, 
or service technician. Useful in locating parasitics, 
neutralizing, determining resonant frequencies, etc. 
Covers 2 mc to 250 mc with prewound Coils. Use to 
beat against unknown frequencies, or as Model GD-1B 


absorption-type wave meter. $2195 


Shpg. Wt. 4 Ibs. 
HEATHKIT RF SIGNAL GENERATOR KIT 


Produces rf signals from 160 ke to 110 mc on funda- 
mentals on five bands, and covers 110 mc to 220 mc on 
calibrated harmonics. Output may be pure rf, rf modu- 
lated at 400 CPS, or audio at 400 CPS. Prealigned coils 
eliminate the need for calibration after wager sg-g 


completion. 
Shpg.Wt.8 ibs, $]Q5O 


HEATHKIT HANDITESTER KIT 


Measures AC or DC voltage at O—10, 30, 300, 1000 and 
5000 volts. Direct current ranges are 0-10 ma and 0-100 
ma. Ohmmeter ranges are 0-3000 and 0-300,000 ohms. 
Sensitivity is 1000 ohms/volt. Features small size and 
rugged construction in sleek black bake- 
lite case. 


Model M-1 
Shpg. Wt. 3 Ibs. $1725 


HANDITESTER 
GRID DIP METER 


HEATHKIT ETCHED-CIRCUIT VTVM KIT 


Sensitivity and reliability are combined in the V-7A. If 
features 1% precision resistors, large 44%” panel meter, 
and etched circuit board. AC (RMS) and DC voltage 
ranges are 0O—1.5, 5, 15, 50, 150, 500, and 1500. Peak-to- 
peak AC ranges are 0—4, 14, 40, 140, 400, 1400 and 
4000 volts. X1, X10, X100, X10k, X100k, and Model V-7A 


X1 megohm. 
Shpg. Wt. 7 Ibs. $2450 


HEATHKIT ALL-BAND RADIO KIT 


This receiver Covers 550 kc to 30 mc in four bands, and 
is ideal for the short wave listener or beginning ama- 
teur. It provides good sensitivity and selectivity, com- 
bined with good image projection. Amateur bands 


-clearly marked on the illuminated dial scale. Employs 


transformer-type power supply—electrical band spread 
—antenna trimmer—separate rf and af gain controls— 
noise limiter and headphone jack. Built-in BFO for CW 
reception. Cabinet, as shown, available Model AR-3 


separately. 
Shpg. Wt. 12 Ibs. $2925 


{less cabinet) 


HEATHKIT "GENERAL PURPOSE” 
5” OSCILLOSCOPE KIT 


This oscilloscope sells for less than the previous model, 
yet incorporates features for improved performance. 
The OM-2 provides wider vertical frequency response, 
extended sweep generator coverage, and increased 
stabitity. Vertical channe! is essentially flat to over 1 mc. 
Sweep Generator functions from 20 CPS to over 150 kc. 
Amplifiers are push-pull, and modern etched circuits 
are employed in critical parts of the design. A 5BPi1 
cathode ray tube is used. The scope features external 
or internal sweep and sync, 1-volt peak-to-peak refer- 
ence voltage, three-position step attenu- Model OM-2 


ated input, and many other “extras."' 
Shpg. Wi. 22 Ibs. $3995 
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“GENERAL-PURPOSE"’ SCOPE 


VACUUM TUBE VOLTMETER 


FREE 1958 CATALOG 


Write today for this FREE 
CATALOG listing more than 100 
do-it-yourself" ‘kits. 


ALL-BAND RADIO 


HEATHKITS 


World’s finest 


electronic equipment 


in kit form... 


Pioneer in 
“do-it-yourself” 
electronics 


HOW TO ORDER... 

Just identify the kit you desire 

by its model number and send check or 
money order to address below. Don't hesitate 
to ask about HEATH TIME 

PAYMENT PLAN. 


---- = = a a a a a ee ee ————] 


press orders do not include transportation 


ject to change without notice and are 


| ! 
' ORDER COMPANY A subsidiary of Daystrom, Inc. | 
| BLANK Benton Harbor 10, Mich. ae 1! 
\ SHIP VIA ! 
| ! 
; Name es = CJ Parcel Post H 
E 
| Address. = me ie 
reigh 

1 ! 
F City Zone. State a Li Best Way [ 
Sa I 
| Quantity Item Model No. Price i 
1 ; —— = _ s 

1 ! 
1 = — ! 
a | 
1- a - = -_ 1 
1 | 1 
1 ~ ——— 
| | (1 SEND FREE Heathkit Catalog | | 
H Enclosed find [] check [] money order press agency at time of delivery. On parcel POSTAGE 
L tene$ P} ship C.O.D post orders include postage for weight | { 
{ aarieees aS ARISSE: STUP. eseeee shawn. Orders from APO's must include i 
| Postage enclosed for ibs. On ex- full remittance. NOTE: All prices are sub- TOTAL | i 
j ! 
I I 


charges—they will be collected by the ex- 
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CARBON 
MIKE 
JACK 


Carbon Mike Input Circuit 


That old carbon mike can be put to use without batteries and 
matching transformers. The secret is to connect the mike in par- 
allel with the cathode resistor (Rk) of a grounded-grid input am- 
plifier. However, if the amplifier’s cathode resistor should be 
larger than 100 ohms, it is better to use the carbon mike itsclf 
as the cathode resistor. 

The schematic above shows how a d.p.d.t. switch can be wired 
into the first stage of an amplifier so that the amplifier can be 
used with a carbon mike or a conventional input device. When 
the switch is in the ‘‘on” position, the mike will be connected into 
the cathode circuit. The grid circuit will be grounded, which will 
permit more gain and less distortion. Remember, the plate current 
of the tube will pass through the mike—so be sure the mike and 
connecting cable are well insulated. 


—Glenn Towill 


Homemade Detector 


You can substitute this home-brew detector for a store-bought 
diode in a crystal radio. First scrape the paint from the top of a 
bottle cap. Remove the carbon stem from a flashlight battery and 
scrape a small pile of it on the top of the bottle cap. In the center 
of the carbon dust, place a small drop of mercury, being careful not 
to let the mercury touch the metal bottle cap. Make contact to the . 


mercury with a common straight pin 
or small nail. A 1%%-volt flashlight 
battery is then connected as shown. 
If the nail or pin is slightly rusty, you 
will have two rectifying surfaces, one 
between the carbon and the bottle 
cap and one between the rust and the 
nail itself. The tuning circuit can be 
any standard arrangement. 

: —Maynard Kernahan 
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hysteresis, motor™ 2! 
95 


net 


K33H 
KIT 


*Hysteresis motors are used in professional broadcast and recording studios. Specifications: 
Single-speed (33% rpm). Crown-Spindle Belt Drive. Assembles in 30 minutes or less with ordi- 
nary tools. Built-in strobe disc. Noise level: 52db. $49%%, turntable only. Tonearms — from 
$27.95; Bases — from $10.95; Mounting Boards from $4.95. 


Peo ea'a sees eee ee eee eee see ase ee Sees ss eee 


r | 
Rek-O-Kut Co., Inc. i 
] 

r] Dept. PE-2 
r 38-19 108th St. u) 
1 Corona 58, N.Y. i 
r] REK-O-KU F} Please send complete information on the new Rondine i 
i K33H Kit with hysteresis motor. | 
P| HIGH FIDELITY TURNTABLES 2 
Name —— ] 
t TURNTABLE ARMS a 
t Address. a SSS SSS l 
t Export: Morhan Exporting Corp., 458 Broadway, New York 13, N. Y. a 
| Canada: Atlas Radio, 50 Wingold Ave., Toronto 10, Ontario City. = Zone State. i 


Rondine —the Hysteresis Line... Engineered for the Studio...designed for the home! 
February, 1959 99, 
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Hand Tools... the Piatiasiodale do! 


You need the BEST TOOLS 
to do the BEST JOB... 


Your Radio, TV and 
Electronic Parts Distributor has them ! 


Select from the Complete XCELITE Line of 
Quality Tools and Handy Kits... 


ORCHARD PARK , 
Génade: 


NEW YORK 
Charles W,Pointon, Lid.. Tordato 


AVOID STEREO LETDOWN 
GAYLOR U-2 PROVIDES 
SONIC 3rd DIMENSION 


= if your ordinary records sound dull and lifeless 
Bie after listening to stereo, try this novel phase- 
shifting device which permits the use of monaural hrogram material 
on stereo systems by introducing time delay between amplifiers, ree 
sulting in sonic realism customarily Rae only with sterco- 
phonic material. SATISFACTION GUARANTE 
Order postpaid (send check or money order), or C, 0.D. (Flus post- 
age), Calif. residents add 4% sales tax. Ship. weight I’ Ibs. 
Write for new brochure for full details.. 


DISC_] AMPs! | | pig 
TAPE a SPKRS 
RADIO | lpia — oh $1495 
GAYLOR PRODUCTS CO. 
Van Nuys, Calif 


7943 Haskel Ave. 


LEARN 
RADAR MICROWAVES 
COMPUTERS 
TRANSMITTERS 
CODE ® TV @ RADIO 
Phila. Wireless Technical Institute 
1533 Pine St. Philadelphia 2, Penna. 


A Non-Profit Corp. Founded in [908 
Write for free Catalog to Dept. P-259 
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Only Your Ears Are Golden 
(Continued from page 68) 


them is concerned, he must flip a coin. This 
test, by the way, was conducted in a typical 
living room. Loudspeakers do sound differ- 
ent. Whether one is superior to another can 
only be determined by the ear of the person 
judging it. 

What CU Tested. Out of more than 
500 speakers and systems on the market, 
| CU tested 31. This small sampling, of 
course, does not in itself reflect on the value 
of CU’s findings, but it does seem rather 
presumptious of CU to make recommenda- 
tions without having checked at least a 
major part of the speakers available. 

Out of all the tweeters on the market, 
CU tested only four and proceeded to make 
recommendations on the basis of this in- 
credibly limited range of selection. CU 
rated a low-cost Japanese electrostatic 
tweeter better than two of the most expen- 
sive tweeters on the market. Without going 
into the merits of this particular tweeter 
(it may be quite excellent), it is perhaps 
unseemly for CU to go so far “overboard” 
on it that they refer to it no less than 16 
times in the text of the article. 

Systems vs. Speakers. CU climbs onto 
an unsteady limb when it says, “. . . none 
of the separate speakers tested even when 
optimally enclosed could provide the kind 
of transparent sound and depth of undis- 
torted bass demanded of a high-fidelity 
loudspeaker.” 

In the first place, what does CU mean by 
“optimally enclosed’? We assume that they 
used the manufacturer’s recommended en- 
closure for each speaker. If so, it is indeed 
strange that this very vital information is 
not given in the discussion that accom- 
| panies each of the tested speakers. We 
would think that somewhere in the discus- 
sion there would appear something like, 
“Tested in Enclosure #703 (manufacturer’s 
recommendation for this speaker).” Unless 
the manufacturers recommendations were 
followed, it is certainly unfair to compare 
separate speakers with speaker systems. 

The editors of PopuLAR ELECTRONICS are 
of the opinion that, because of the com- 
plexity of sound, as well as of the human 
ear, no standards (no matter how complete 
or thorough) can tell YOU what you will 
| enjoy best. The speaker system you should 
buy is one that, after careful listening, 
sounds best to YOU. 
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The More You Know About Electronics, The more you're worth! 
Send for this FREE Booklet today! 


° See what can be yours in the rapidly expanding field of... 


ELECTRONICS 


including: AUTOMATION 


and Industrial Electronics 
Engineering Technology 


Electronics « Automation e Instrumentation r 
Industrial Electronics « Aeronautical Electronics ij 
Guided Missiles e Servomechanisms F 
Computers ¢ Astronautics « Telemetering 
Communications e Manufacturing 
Television e Broadcasting 


Hlectronics offers you a 


e Better Job e Better Pay 
e Promotion e Greater Security 


e Greater Confidence e Better Living for 
You and Your Family 


. # 


Al these benefits can be yours if you act now! Take that 
first step this minute—Nov obligation whatsoever! Write 
Capitol Radio Engineering Institute, Dept.122-F, 3224 16th 
Sct., N.W., Washington 10, D.C. 

If you have had a high schoo! education, and experience 
in. eleetronics—and realize the need of high-level technical 
knowledge to make good in the better electroni¢e jobs you 
can qualify for CREI home study training, (Electronic 
experience is not required for admission to CREI Resi- 
dence School.) 


TAKE A MINUTE TO MAIL THIS CARD FOR FREE BOOKLET! 


CAPITOL RADIO ENGINEERING INSTITUTE Tovebtain Fast. immediate: 3r¥ 


ECPD Acerediled Technical Institute Curricula. « Founded 1927 ice and to avoid delay, it is 


Dept. 122-F, 3224 Sixteenth St., N.W., Washington 10, D.C. necessary that the following 
; ZL POO information be filled in: 
Please send me your course outline and FREE illustrated Booklet 


“Your Future in the New World of Electronics” . . . describing 


opportunities and CREI home study courses in Practical Electronic Employed 
Engineering Technology. By 
\ [ Radar, Servo and Computer Engineering Technology Type of 

CHECK (L) Electronic Engineering Technology Present Work 
FIELD OF [) Broadcast (AM, FM, TV) Engineering Technology 
GREATEST | Television Engineering Technology 
INTEREST [) Aeronautical Electronic Engineering Technology 

(L] Automation and Industrial Electronics Engineering Education: 

Technology HZ1 : 
Yrs. High School 

Name. Age 
Street . Other 
City... : Zone . ... State Eleciranics 
CHECK: [| Home Study [] Residence Schoot ([_] Korean Veteran Experience 
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This book is a Gold Mine 
Send for it immediately! 


Reveals how you can gain quicker success 


or turn your hobby into a well-paid career in 


ELECTRONIC 


Whether you're an amateur, a hobbyist, or already in electronics, let us show you how to have a bright cnreer in . 


Electronics — Automation — Instrumentation — Industrial Electronics — Aeronautical 
Electronics — Guided Missiles — Servomechanisms — Computers — Astronautics 
Telemetering — Communications — Manufacturing — Television — Broadcasting 


TURN YOUR HOBBY INTO A HIGH-PAYING CAREER! 


Today thousands of electronics hobbyists have an opportunity to 
turn their hobbies into profits. It's the “Aye of Flectronics!"’ 
Trained men are in crucial demand! You may be “outside” the 
electronics industries now, working on a job you enjoy far less 
than experimenting, building, transmitting, receiving; working 
for less money than is being paid to electronics engineering tech- 
nicians. But your “true love” is electronics. Why not awaken to 
your opportunities — now ? 


ELECTRONICS HAS GOOD PAYING JOBS FOR TRAINED 
MEN! 


And only trained men can fill them. You can get your share, if 
you take time now to gain that indispensable technical knowledge, 
Many of the men currently on the street are there for a 
reason. “As many as 8 out of 10 are deadwood," estimates 
the chief engineer of a medium-sized Philadelphia firm: the 

problem is to find the live ones. 
From ELECTRONICS MAGAZINE 


If you're interested in an honest-to-goodness career in the vigor- 
ous young electronics industry, here's how you can step ahead 
of job-competition, move up to a better job, earn more money, 
AND BE SURE OF HOLDING YOUR TECHNICAL JOB, 
hi WHEN THE "DEADWOOD" IS BEING CLEANED 

Sure you have some experience. But the fellows with only partial 
technical knowledge move slowly, or stand stil] while you—the 
man with advanced technical training—plunge ahead in the 
gotden world of electronics opportunities. 


ACQUIRE NECESSARY TRAINING AT HOME 


Use spare-time hobby hours for CREI Home Study as thousands 
of successful technicians have done since 1927. Get concentrated 


BUSINESS REPLY CARD 
No Postage Stamp Necessary If Mailed in United States 


4g Postage Will Be Paid By 


CAPITOL 
RADIO 
ENGINEERING 
INSTITUTE 


training in minimum time, then step into « good job and enjoy 
good pay in the mushrooming electronics industry. CREI courses 
are being studied today on the DEW Line in the Antarctic-—in 
Alamagordo and in Munich—-by electronies experts in yuided 
missile development and by telemetering technicians on the 
missile ranges. 


CREI TRAINS YOU IN MINIMUM TIME AT HOME 


Thousands of men before you have benefited quickly from CREI 
tfome Study training. Thousands of CREI yraduates are now 
employed in industry here and abroad. Here is what one grad- 
uate has to say: 

‘In the time of less than two years, I have almost doubled 
my salary and have gone from wire-man to engineering 
assistant and now to junior engineer. I have CREI to 


thank.” 
Frank A. Eckert, 22 Clover Lane, Levittown, Pa. 


BRAND NEW COURSE 
ADDED AUTOMATION 
AND INDUSTRIAL 
ELECTRONICS ENGI- 
NEERING TECHNOLOGY 
Complete course on au- 
tomation Special em- 


phasis on theory: func- 
ic: 


tioning. and applications 
of servomechanisms and 
computers. Lessons on 
machine control, instru- 
mentation, data-process- 


CRE! OFFERS RESIDENCE TRAINING 
at the same high technical level. Day and 
evening classes start at regular intervals. 
Qualified residence schoo! graduates earn 
degree as ‘Associate in Applied Science.”’ 
If you have had electroni¢e education, or 
experience in electronics-~and realize the 
need of a és pag technical postredge 
to make good in the better electronic jobs 
—you can qualify for CREI home study 
training. (Electronic experience is not 


ines Kelenelty, etc required for admission to CREI Residence 


School.) Check coupon if you prefer residence or home study 
information ...or write, Capitol Radio Engineering Institute, 
Dept.122-F, 3224 16th St., N.W., Washington 10, D.C. 

If eligible for training under the new G.I. Bill of Rights, check 
the coupon for [ull information. 


Ist Class 
Permit No. 288-R 


Washington, D. C. 


3224 SIXTEENTH STREET. N.W. 


WASHINGTON 10. D. C. 
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HUGE SPECIAL PURCHASE! 1,000,000 
RADIO/TV PARTS FOR LEKTRON’S 


GIANT PENNY SALE! 


EIGHT OF OUR MOST POPULAR POLY-PAKS 


GERMANIUM DIODES 6 for 886 12 for 89¢ 
% CERAMIC CONDENSERS 75 for 88 150 for 89 | (FREES 
% PRECISION RESISTORS 30 for 88¢ 60 for 89¢ FREE WITH 


DISC CONDENSERS 
CARBON RESISTORS 


30 for 
75 for 


88¢ 60 
88¢ 150 


for 
for 


89¢ 
89 


EVERY ORDER! 


%& POLY BOXES 10 for 88¢ 20 for 89% FREE 12-PAGE 
TUBE SOCKETS 30 for 88¢ 60 for 89% BARGAIN FLYER 
LOOPSTICGK CORES 4 for 88¢ 8 for 89} Hi-Fi, Electronics, 


Jeweiry, Gifts 
wk STARRED ITEMS ON A WHILE-THEY-LAST BASIS AT THIS PRICE. SUPPLY LIMITED! 


BUY TEN POLY-PAKS® LISTED BELOW, 
PICK ELEVENTH FREE! 


20 PILOT LITES 


70 TUBULAR CONDENSERS 6-PC. HACKSAW SET SUN BATTERY 


Paper. molded, oil, pore. .0002 6 ¥. Mini bayonet; for pan- ggg Assia. plages. Shop must! 38 ¢ Similar famed BLM. 1” BR¢ 
to .5mf, to 1000V. 2 lbs. 3g els, radios. ete. Wt. 1 th. $2.50 vatue long. Reg, $2.50. 
Reg. $14. ¢ 


100 HALF-WATTERS 75-FT. TV TWINLEAD 2 P-N-P TRANSISTORS 


2 VARI-LOOPSTICKS Asstd. val 2 300-ohn1 Hanked. tinned Popular make. Hundreds of: 
Adj. 540-1500 Kes. Tran- gga tee. ie. Soe her. res's- 88¢ Wt. 2 ths. Reg. $4.50. 88¢ tises. Bar vatuat 88¢ 
tstor radios. ete, 1 Ib 
sistor radi 7 ROLLS WIRE HEARING-AID PHONE TEN 3-SECOND TIMER 

2 TRANSISTOR IF’S 25 ft. each. =t8 thru #22. Crystal. w /eord set-N-plug. tun. mechanisms. Preclsiongge 
Double-tuned. | Only V2" 98g — Axsid. insulation. stranding, 88¢ greds of hobhy uses. Ren. 8&g = keared. 2 ibs. Reg. $30. 
Square. 456 kes. cotors. 2 Ibs. Reg. $5. ai 10 PANEL SWITCHES 

a 100 RADIO PARTS Asstd, 1L5 VAC. iy Itt 
a tong, 20 valucae 1/8 BR alte: eee ees Wide variety. 25  (ypes—resis- cirevit. < spsTe 1 88q 

4 4 ation. p “5 m ¢ 7 ors =) 2 ; oe. $5 

io 10 megs. Reg. $5: 450 We. 8 Ws nee ee 9 88¢ tgs: condensers. cima, vO. Bg DPDT. 2 Ihs. Reg. $5. 

bs 1S ROTARY SWITCHES 
eee BUD A A ae 4 POWER WOOD BITS GO PLUGS-N-RECEPTACLES = Asst. gangs. 3 Ibs. Res. gg 
ee Nae HEL oe wleeee Hi-Q steel, Ba. I, 14 ”, Audlo. power, line, haltery.BBe $12 ¢ 
ee 88¢ For drills. presses. 5” none 88¢ spkr. WL. 3 lbs. Reg. $7 


30 MOLDED CONDENSERS 


300-FT. HOOKUP WIRE 


70 TERMINAL STRIPS 
Salder Jur & binding: 


to 
ASG. neal. Alen "We FILAMENT TRANSFORMER Tinned. asstd. sizes. colors. 8g 20 terminals, 2 Ibs. 88¢ 
2 ths 88¢ 1151/60 eveles to 6.3 VCTQRg 2 Ibs. Reg. $5 ons 
@ 1.5A. 2 Ibs. Reg. $4 , 65 COILS, CHOKES 
1500 PCS. HARDWARE 60-PC. CONDENSER 100. Sins Reg Se OSE 
Wpikcsmes ssh, SOF! cae angie cane wees (MBIARAMyGrer= corse alt 88¢ 15-PC TWIST DRILL SET 
ZOWCAMELHAIRUBRUSHES, “Lin © oo SR ee ee USGS: eo beet ts SBE 
D. 0 
100% pure, bristle, sizes gg 75-PC. RESISTOR SPECIAL! /calibrated case. Reg. $3. 
1-6, Reg. $2.50. € 15 VOLUME CONTROLS WW. Precisian. carbon. vari- 75 MICA CONDENSERS 
incl. duals; some w/switch. 38g eyes nai, WNPeBe TS IBS ORY N9025 to .O1 to 1200 Vv; 
i Pigs (HALE WATTERS 8 To 1 meg. 2 Ibs. Reg. $12, jorth $15, econ top. 25 values. Reg. 8g 
a lint Hee Eee le 20 PRINTED CIRCUITS = 
TEED hel. COG! Rez. Sig, SOF Br tue ING METER. Built-m RC circuits, nel. gRg 60 KNOBS, RADIO, TV 
WIRE STRIPPER lib. Reg. 83. 88¢ integrals. 1 Reg. $7. Asstd. colors, insulation. Same 
Strips & cuts hook up wire, POSTAGE MP MIKE sor ea. 2 S. ck. ¢ 
Wee Ny, 78 (are No. 22. ggg 40 SUB-MINI CONDENSERS Crest, 100 io aaOg cysles- 8B ae 
; te For transistor, printed cir-Q@g — per-see. 1 Ib. Reg. ¢ 4 OUTPUT TRANSFORMERS 
peumeea eaters ag HOBBY BENCH VISE ge Se BESS RE 
: a ' 38. 
Serre BO Om ites Jee 2 tbo! 10 RCA PLUG-N-JACK Clamp tyne. fits tables. too. 
2. 1 & 2 Wi 10 ohms to ¢ 
10 megs. 2 Ibs. Reg. $13 88¢ SFUS. matched: most pop. amps, Steet. 1 Ib OVENS NAGY MIRROR 
5 Reg. S250." WS 7 IP-88¢ 40 HI-@ CONDENSERS bs. Reg. S4o h BBYE 
2 MIKE TRANSFORMERS eE. $2.50. 22 £0 spappie ; es 
Carbon. Imp 100, to 100K ohms, Tike Bene NEOs too 88 ¢ 35 POWER RESISTORS 
Leads, encased. 2 Ibs. Rer.gg 10 TUBULAR ELECTROS ee: WW. 5 wo 50 W, to 10,000 
810 ¢ Rania paper, nes AC. DEBS TV PIC BOOSTER ghins.. Vitreous incl. 3 Ibs. g8¢ 
70 ONE-WATTERS : ik fae ea Parallel, G-wire. | Extends ggg Bek. ae 
Asstd. value carbon resis: gg 0-15 VAC MINI-METER mick e WWabe, ihe bree 8-PC. NUTDRIVER SET 
tors. 5%, too! 18 dia. Hundreds of shop $3 value. Plastic handle: 3/16” 
4 SUB-MINI VARIABLES uses 1 Up Ree. $3.50 88¢ Bae uel eon Olor eS 88¢ 7 ee socket wrenches. 88 ¢ 
Sly: N22, . Reg. vf 
Condense. lon. pe di 
shaft. For x ‘wanstsior, mie, ERG) th Frondrede vat Tagg 8 TRANSISTOR SOCKETS Fare SURPRISE PACK] 
ga VOTH: WET Tb. Ree. 88a dios. 85 value! Top make POE — gaicatitied: for sumini ggg — dine iy nis Sine. Te B8¢ 
tubes, too. 
5” HOBBY SPEAKER 
Beer a MERT, Por. coatimeg (ooo; Waa en) 3 AC-DC CHOKES Fa eR Se ERAGE 
en. Loud alarm.” 2 Ins. ga Matenes 2500 ohms. Wt 2gge for: aU 4 88¢ handles, wall rack. 1 th. Bq 
". 86 of. $f ma me, ist. B3.0, 
Reg. $9. 
10 AC/DC LINE CORDS 15 INSTRUMENT KNOBS | WORLD'S SMALLEST RADIO 
6 ft. long: ruber, arate For Brass inserts w ‘set- screws. Fe TRANSISTOR OSC: CoILs Six Roe eral includes loap- 
ap ances, tors, e.. 3 t kt lit or prin circuit, ransis- slick. jacks, ade, etc., w/ 
Ibe Reese SBE | ayes pollen, Ulack manele: 88¢ tor portables. Reg. $5. O8E = HLekudhons, NE’ RLS: ga’ BBE 


[How TO ORDER | 


State price with each 
age; excess returned. 


item. 
addl. Ib.) 


February, 1959 


Send check or M.O. 
¢.0.D. orders, 
CLUDE POSTAL ZONE in address, 


ORDER BY “BLACK TYPE" HEADLINES, i.e. 
150 CERAMIC CONDENSERS, 89¢ 


inctuding sufficient post- 
net 30 days. 


25% down; rated. 


{Canada postage, 48¢, ist Ib.; 


IN. 
28¢ ea. 
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131-133 EVERETT AVE. 


CHELSEA 50, MASS. 
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st Beare 
eck all power rectifiers in-circuit 
whether SELENIUM 
GERMANIUM, 
SILICON, etc. 
with the 


_IN-CIRCUIT 
RECTIFIER 
| TESTER 02! 


With th 
e ' 
tow; growin 
bility an compactness, (porta: 
eet and low price, TV pee 
a pat uets are resorting haus 
in sturdy Ramimeraes String SSS ene Bie 
finish e e i 
complete case nium, pean tee sele- 
leads on $29 50 is rectilierssiNow the heed 
n or i ; re 
an ever. 


THE SRT-1 CH 
AND BIOCSinGTNGT ae S EEFECTIVEIES Ee 
eA 0% EFFECTIV, 
ading 1 Shorts = Opens 7 bar 
xpectancy 


OUTSTANDING FEATURES 


@ Check 
s all t 
500 ma. (: ypes of powe 5 
. (selenium, ge r rectifiers rat 
out-of-circuit. 7 £€rmatium, silicon, ae Ca 10 ma. to 
‘ in-circuit or 


@ Will not biow 


The CT-1 actually steps in 
and takes over where all 
other in-circuit condenser 
testers fail. The ingenious 
application of a dual bridge 
principle gives the CT-1 4 
tremendous range of opera: 
tion . . - and makes it an 
absolute ‘must’ for every 
serviceman. 


| 


Model CT-1 — housed in sturdy $ 3 50 


hammertone finish steel case 
complete with test leads only 


in-circuit checks: 


of all condensers even with circuit shunt 
(leakage. shorts, Opens, intermitents) 

oO mmfd. to 5 mfd. 
ondensers (the abiilt 


v Quality of over g0% 

resistance present ape 
y Value of all condensers 
yv Quality of all electrolytic © 


charge) 
yv Transformer, socket and wiring leakage capacity 


out-of-circuit checks: 


v Quality of 100% of all condensers - 
and intermittents, 

v Value of all conden mfd. to 5 mfd. 

~ Quality of all electrol e ability to hold a 


y to hold a 


fuses eve 
when connected to a dead 
short, 


@ Large 3” hi 
highly accurate multi-color 
meter. 


. (leakage, shorts, opens 
rugged. 
++ Sensitive yet 


sers fram 50m 
ytic condensers (th 


@ Separat 
& meter s 
© Cannot diinage Sa for in-circuit and out-of-ci 
¢ over heat rectifier being c ReLculantests: 
ested. 


charge) 
wv High resistance leakage up to 300 megohms 
yw New or unknown condensers --- transformer, socket, compo- Ss 
nent and wiring leakage capacity Just cli IMPLE TO 
st 
Just clip SRT-1 test leads across OPERATE 
s liscon ; ctifier Z 
witch and get an ponnecting. rectifier peagecitest right in the 
non cuit. Press tes 
t 


OUTSTANDING FEATURES 


e Ultra-sensitive 2 tube drift-free circuitry @ Multi-color direct 
isi ings for both quality and value - _ finecircuit 
i ireuit capacity 


or out of circuit) @ Simultaneous re 
ie be eau nile ne indicator sensitive to ALL CEN 
over megohms © Cannd amage nents 
alance indicator for even greater accuracy ARE PUtautire Con eet 
FOR ONE FULL YE. 
AR 


e Electronic eye b 
r line 
The extrem 
ely low pr. 
ou = . ices are m. “ 
you are buying direct from the rvaatccoure mecause 
er. 


color meter scales indication on the e: 
== asy-to-read 
three- 


ER Model TT-2 


jeakage, poor gain, 


TRANSITOR TEST 


manufacturers are develop excessive 


Every day more and more 

using transistors 11 home portabie and car radios opens. 

_, in hearing aids, intercoms, amplifiers, indus- The TT-2 1S an inexpensive quatity instrument 

trial devices. etc. Since transistors 89 bad the designed for accurate and dependable tests of all 
STOR TESTER is great. They can transistors and diodes — quickly and accurately. 


need for TRANS! 
OUTSTANDING FEATURES 
on types for cur- 


everse current 
able e Less than half a 


shorts oF 


tl transistors, including car radio, power output, 
che 


echecksa 
i shorts, cut-off current @ 
rated gain is no avail 


rent gain, lcakape, opens, 
gain @ All tests can he made even if manufacturers’ 
minute required for tests of either transistors oF diodes @ Large 
ith multi-color scales designed for quick easy readings Model TT-2 — } 
rrent drain SO small, service house din} 
sturdy ham- 


sensitive © yet rugged...Wi 

i y to replace G-volt battery — cu € 
da due to accidental shorting of 

under test mertone finish 


gtransiss steel case 


e transistor OF diode 
ithout entirely removin 


5 
1) ONG bth 


a) 
tk Fs 


test leads @ annot burn-out its own me 
@ tong test feads and insulated test clips enable tests wit 
‘rcuit @ Test leads are identified by €.1.A. color code So that connection tothe complete with 
mes complete with replaceable transistor set-up chart test leads --- 
only 


correct terminal is assured @ Co 
that fits inte a special rear compartment. 
e TT-2 cannot become obsolete as the cir- $ 50 
ou to check all Net 


IMPORTANT FEATURE: Tiktey is engineered te enable y 
they are introduced, New listings will be furnished at no cost. 
EASY TO BUY IF SATISFIED 


new type transistors aS 


see order form on facing page 


10 $ Ww: — 
4 Alway: say you sa it in—POPULAR ELECTRONICS 


WWW amendscranadeahistorv.com 


FO R 10 DAY FREE TRI A L Convince yourself at no-risk that CENTURY instru- 


ments.are indispensable in your every day work. Send 


: for iristruments of: your choice without obtigation . . . 
try them for 10 days before you buy . .. only:then, when satisfied, pay ‘in easy-to-buy monthly installments — without any 


financing or carrying charges added. 
eae eee aaa eS 


For those lookin 
g for a real 
eM MULTIPLE SOCKET 
UBE TESTER without sacrificing 
ACCURACY, SPEED and VERSATILITY 


MINI-CHECK TUBE TESTER 


Model MC-1 


ti- 
The greatest test 
monial evel paid 
an instrument -« - 
over 20,000 sold 
in a little more 
than a year—an 
still selling as 
fast as we can 
x é produce aie 
&# @\ See for yours 
@® @®\ atno risk why sO 
& ® many bbe 
@®\ menchoose the 
Peg \ ‘Bove state 
od i above al! 0 
on @ ) tube testers — 
regardless of 
price. 


in nd- 0 sizenws aye: a 
a carrying e2°° or $69 H: 11% D:4 
AC ith CRT adap eas ol 
os a settings on the FAST-CHECK TUBE pe Les ONDS! 
700 tube types completely, accurately — at 
PICTURE TUBE TEST ADAPTER RANGE OF OPERAT 


: 700 tube types: 
INCLUDED WITH FASTCHEER wens coPthe time, Bros vere mor 


Here is a multiple 
socket tube tester de- 
signed to meet limited 
budgets. Although tow 
‘nN price it boasts a 
unique circuitry that 
enables you to check | 
over 600 tube types — | 
and has a range of op- 
eration that far exceeds 
others in its price Class. 


Model MC-} h i 
C-1 — hou 
sturdy wrinkle interest 


case Ah $3950 — “ 


Net H: BY2" 
D: 2%” 


is covers more 
Enables you '0 arene cathode omission bes Tniuse today, it 

ture tubes (nN than 99% eries-string 
the new short-neck 110 cluding the io auate volt tubes. 0245 
Nogree type) {oF cathode tubes, auto bs ulators, special 


‘ as reg 

ree nd life magic eye tubes, 6: even foreign 

emission ont reju: —spurpase hi-fi tubes and 

expectanc ‘i tubes. 

venate weak picture ae v checks 
eo tester made leakage. tent 

No other tube Temateh the ss Ghecks fr Fas Cooney, 

aban’ wine FAST-CHECK. Checks for life Pp 

value o 


IMPORTANT FEATURES 


. mult 
No time consuming We) 
, instead of ban } 11 chart 

eee Fol chart checking : - added without Cost!) nd i 


for inter-clement shorts and 


filament po: oa nin 
sitions H 

back compart @ Handy tube chart conta: i f 

at no cost ment New tube stings furni med in special 


plus these BONUS FEATURES ... found 


in no other low price tube tester 
Checks for cathode t 


gas content Checks : heater shorts 1 Checks for 
Pose tubes . . 


tubes @ C : tj sea 7 : 
eurrons e Separate Fas arwting etched aluminum a 
ome eels 
vely cannot bec types as 
ture tube typ! 
mmodate all fu iodically 


Be é 0 acco F 
circuitry is enginestet ibe listings are parnished Pe 


CONVENIENT TIME PAYMENT PLAN — financine cHarces 


et RS am ey em ee ery me, SED co) se em eS ery sree tO es eee ee ee ee ee ee 


1 CENTURY ELECTRONICS CO., INC. !: 
a / © ol 
BE CHECK INSTRUMENTS DESIRED 111 Roosevelt Avenue, Dept. 302, Mineola, New York 
i ' , ' 
Model CT-1 In-Circuit Condenser Tester. a $34.50 Please rush the instruments checked for a 10 day free trial. If satisfied | agree to pay | 
4 $9.50 within 10 days, Balance $5 monthly for S months. | the Sonn! Payment within 10 days and the monthly instalimerts as shown, If not ff 
Model SRT-1 In-Circuit Rectifier T eee completety satisfied | will return the instruments within 10 days and there is no 
; peels Hct cireut AU EEE sons $2050 turther obligation It is undestood there will be NO INTEREST or FINANCING 
arges added. 
Model TT-2 Transistor Tester_........-..---.--... $24.50 
i $4.50 within 10 days. Balance $5 monthly for 4 months. i 
Model FC-2 Fast-Check Tube Tester.---------.-. $69.50 | Name “ . | 
i $14.50 within 10 days. Balance $11 monthly for S months. Please print clearly 
CT Model MC-1 Mini-Check Tube Tester....-..--_... $39.50 | Address 5 8 sites oo cow I 
| $9.50 within 10 days. Balance $6 monthly for 5 months. | 
Prices Net F.0.B. Mineota, N. Y. City State omen 0 
February, 1959 
Yi: 105 
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Duo-Flex Speaker System clean tone at 40 cycles testifies to the ef- 
fectiveness of the bass-reflex design. 

The over-all impression of the Duo-Flex, 
(which in the case of the Duo-Flex is about as confirmed by several qualified listeners, 
90 cycles) there is minimum output from is one of clean sound with a elarity in the 
the speaker and maximum from the port. bass hard to believe considering the size of 
Total output of the system remains con- the system. When you take into account 
stant, however, until the system rolls off its total cost (under $15.00), the Duo-Flex’s 
at about 45-50 cycles. The surprisingly performance is really astonishing. —30- 


(Continued from page 78) 


CLEATS 


Ms 
DEPENDABLE TV-RADIO 


‘i-th BE YOUR OWN BOSS 32" 
T li 8 & RUN A SELF-SERVICE TUBE BUSINESS Ea 


Get This Modern 
Sturdy Tube Tester E 
efter TWRadio Service: order for nationally sold 
as Dealers, Experimenters. ind Receiving Tubes. We'll 


a successful Tube Tester 
R share of to 


Why pay more 
them always. 
ered by our 


You be the ju ; 
Price List “PE”. TAIYTRON TUBE CORPORATION 
220 West 42nd St., N. Y.,36::R.°Y: 


\SURPLUS SALE orc 


PORTABLE POWER PLANT 


. 1500-w, 115-v, 60-c 
LOW PASS AUDIO FILTER PIGERU TYPE TURE : apne 
« Govt. precision expensive low pass filter. iS Wwe: ‘hase me BES @ We offer 47 units factory 


Cuts off all frequencies above 2350-ceyeles. | 3 warded 7,500 brand new # overstock leading make AC 


fii FA eet ee a pee useful experimental | Navy surplus Geiger Counter Tubes Won- plants. Lutest model. Briggs 
ne ety derful for home experimenter Jse in many 5 
e Use lam rigs. audio experiments. | fascinating Ways ae radiation, counter units engine, ball bearing. 
telephone fines, hi-fidelity tests. ete. « Tube is 25,” long. 3%” diam No illus 
6oO0-ohm impedence in ea tration available at time of going to press.) @ Ideal size for emergency power, 
aitauamicge Wie egies “32.29 PPD. | ¢ Cetamic sieel construction. Mica window portable tools, camping. ete. Wt. 130 


Nalogen gas filled. This is one of our most 
outstanding buys. Est. Govt. Cost over $10 lbs. $ { 99 6 { 
SALE... 69c. Three for $2.00 Prepaid List $275. SALE...FOB a 


110 TO 220 VOLT TRANSFORMER 


e Govt. step-up or step-down auto (Note: minimum order—$1.) 

ut Rated 7T50-w but will handie | 

1O0D-w. Run 220-volt devices on BE ELECTRIC CAR MOTOR STANDARD DIAL TELEPHONE 

110-volts or versa. Wonderful amet: e Powerful Govt, gear re- e Modern hi-eMeieney atiractive 

buv. Leading mike. Wt. 112 tbs. duction motor. Make olf — dial phone. Use for extension to 

Size 7ib"xi"xdlo” Govt cost boy's. invalid's car, GO any- aes | main line on private system 

$35.50. SALI $13.97 FOB where prsible. Runs on t Use several for complete private 

——— P 6 or ts. Wt. 37 Ibs. | ws system, te. Complete — with 
Cost $295. SALE .__.$19.72 FOB | & ringer. Ginl. ete. Work on any 


MOBILE to ee ee oe ee system. Govt. cost $25.50 
jae ede ail G. E. THYRATRON TUBE f} Le SORTS te OS ED 
e Gavt compact audio 2-walt | | 


amplifier mixer. Operates from | « Expe e fascinating type GL-299 ORDER FROM AD or get free catalog. 
12-v battery. Built-in dynamo- | G.E. in rial fas refay tubes. Hun- | i R 2 

tor, Full controls. New. Size | dreds ex imental-prictical applications 

4le"xo"xe”, Wl. 18 Ibs. Cost J Full data. Cost over $8 

$135 


SALE.......$9.79 FOB | SALE. .....-..-.-.- » whet $2.69 PPD 864 West ''O" St., Lincoln, Nebr. 


Always say you saw it in—POPULAR ELECTRONICS 
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FORMER SERVICEMEN: 
YOUR EXPERIENCE 
CAN MEAN A 
GUARANTEED 

FUTURE 

IN THE 

NEW AGE OF SPACE 


THE FUTURE BE 


February, 1959 


? 
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As a former serviceman, your skill could 
be valuable to the U.S. Air Force. If so, 
the Air Force has an important job and a 
guaranteed future waiting for you in this 
new Age of Space. You’ll work with the 
most modern equipment and learn the 
newest techniques of your specialty. And 
don’t forget: your previous service counts 
toward rank, pay and retiremert income. 
Talk it over with your local Air Force Re- 
cruiter, or mail the coupon. 


PASTE ON POSTAL CARD AND MAIL TO: 
Prior Service Information, Dept. ?'E-13321 
Rox 7608, Washington 4, D. C. 


Please send me more information on the Air Force Prior Service Program. 


Name = 


Address Age. 


OC ee ee 
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New, modern-design equipment and speaker cabinet by 
Artizans of New England fits all HI-Fl equipment. This 
economical READY TO ASSEMBLE KIT includes every- 
thing from hidden steel reinforcing spline for ease of 
assembly, to finishing stain. A complete line of ad- 
vanced-contemporary speaker and/or equipment cab- 
inet kits in many hardwoods, are yours at prices you'd 
never dream possible. FINISHED CABINETS in many 
periods are also available in either individual or 
combined speaker and equipment cabinets. Satisfac- 
tion Guaranteed. See your local dealer or order direct. 
Send for FREE brochure from: 


] 


OF NEW ENGLAND 
DEPT. 7, ROUTE 39, SHERMAN, CONNECTICUT 


ALL NEW 
20-POUND 


mate y,S. AIR FORCE 
8.29 BOMBSIGHT 


Cost U.S. Govt: 
$25,000.00 
you PAY 


STEEL STORAGE 
CASE with KEY LOCK 


INCLUDES: Worth 
aie Ws 1e $40.00 +95 


It's Another THRILLING 
HERSHEL SURPRISE, 
20 pounds of BRAND 
enn ae NEW usable Govt. 

rn ens ov anaes : Surplus. Perfect gift 
swiprto ANYWHERE it USA, FREED for Hams, elc, 


3-WAY HI-FI SPEAKER KIT [ic DAES 
$39.95 VALUE $ 95 : 
SALE PRICE... 12 


Complete—Less Board 
@ includes 12" Wooter—Two 31>" Tweeters Choke Input 


with Cross-Over Contdenser and Brillla 
Furnished. Frea-Response 4 to 18,000, Coto Dl 


SHIPPED ANYWHERE IN U.S.A. FREE! 


Phone TY ler:8-9400 


HERSHE isco. 


5249 GRAND RIVER Detroit 8, Michigan 
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Products 
(Continued from page 34) 


monaural applications. Available factory- 
wired for $99.50, the Stereo 20-20 may also 
be obtained in kit form for $69.50. (Acro 
Products Co., 369 Shurs Lane, Philadelphia 
28, Pa.) 


AUTOMATIC AUTO ALARM 

The “Police Auto Alarm” attaches to the 
inside of your car’s hood and sets off your 
horn when anyone tries to tamper with any 
part of your car. Easily wired into 6- or 
12-volt systems, the alarm stops automati- 
cally when tampering is halted. Price, $9.95 
postpaid. An optional on-off key switch can 
be mounted on the outside of theear. Price, 
$2.50. (Gregory Sales Co., 316 Marion Bldg., 
Cleveland 13, Ohio.) 


MAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
After Class 
(Continued from page 74) 


the center and, making sure that the pro- 
tective resistor switch is open, tap the key 
while you watch the meter. The deflection 
will probably be large. Now slide the prod 
along the wire in the direction that causes 
the deflection to decrease. If you have to go 
to either end of the slide wire before reach- 


Answers to Electronic Sticklers 
on page 86 


1.. Both of Mr. Buzz's bells will ring continu- 
ously when the switches are not closed. 

2. Joe had better go out and get a d.p.d.t. 
switch quick. When he forgets to throw switch 
Y at the same time he throws switch X, the 
fuses will start popping. 

3. Look closely! All !00-ohm resistors are in 
parallel. It would be better if Harold re- 
placed this mixed-up network with a 25-ohm 
resistor. 

4. Harold found this one too tough to work 
out. He cheated by using an ohmmeter—the 
meter read 83.3 ohms. 


lf you know of a tricky Electronic Stickler, 
send it to the editors of POPULAR ELEC- 
TRONICS. If it is accepted, we will send you 
a $5 check. Write each Stickler you would 
like to submit on the back of a postcard. Sub- 
mit as many postcards as you like but, please, 
just one Stickler per postcard. Send to: POP- 
ULAR ELECTRONICS STICKLERS, One Park 
Ave., New York 16, N. Y. Sorry, but we will 
not be able to return unused Sticklers. 
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FREE POSTAGE IN U.S.A. & TERRITORIES 


ANNOUNCING OUR NEW PRICE SCHEDULE 
Effective July 25, 1958 all tubes (Radio & Television re- 
ceiving) will be sold and shipped at the fantastic price of 
only .48c eo. or $45.00 per hundred. Any “on hand” 
orders at that time will receive credit for future purchases. 


THE TUBES ADVERTISED HEREIN ARE NOT NECESSARILY NEW 
TUBES BUT MAY BE ELECTRICALLY PERFECT FACTORY SECONDS 
OR USED TUBES AND ARE SO MARKED 


All TV, & Radia Tubes are tested by our supplier under 
octual conditions in Radia & TV chassis or in Hickock Tube 
Testers Madel 533A. 


And, of course, the famous Standard Line guarantee re- 
moins in effect: All tubes guaranteed to be replaced free 
if they fail to function efficiently within one year’s time. 
(defective tubes must be returned intact, postage paid. 
Refunds will be cheerfully made within five (5) days if 
not completely satisfied.) 


082 JaAls 5V6GT 6BES $4 7k? 12Q7 32L7GT 
oz4 Jaue SW4GT  6BFS 6s8cT 7F8 12SA7 35/51 
1ASGT =—- JAV6 5K4G 68G6G = 6SAT 7G? 125G7 SAS 
1A7GT = 3BA6 5x8 OBHS 6587Y 7H? 125J7 3585 
183GT 3Bcs SY3GT OBHE esc7 77 V2SK7 3scs 
1C5GT =. BES SYaG 6Rd6 6SFS 77 12SN7GT 3S5L6GT 
1€6 3BN6 $23 OAKS OSF765SG7 = 717 128Q7 35wa4 
1c7 38us sta 68K7 OSH7 IN? 12Se7 asy4 
THAG 3BY6 oa8 OBL7GT «6517 7Q7 W2VeGT «=35Z4GT 
IMSGT =—- 3 BZ6 6AB4 68N6 65K? 7R? 12W6GT 35Z5GT 
116 3c2 oacy 6BQ6GT 6517GT 737 2x4 aT, 
Waa 3CB6 OARS 68Q7 OSN7GT 9-77 1723 x 39/44 
1A 3cr6 6AGS 68r8 65Q7 7w7 14a7 zal 
184 3c56 6AG7 6658 O5R7 7x6 T4AF7 242 
cs 3016 GAH4GT 68YSG = 6T4 7x7 14B6 24g 
WLC 304 AHS 6826 618 7¥4 Vary =48 
TLS 3Q5GT 6aKs 6877 6u4GT 724 14F8 47 
TENS 354 OAKS 6c4 ous Baws 14H7 SOAS 
INSGT = 3V4 GALS 6cs oua 1248 V4N7 SOBs 
1PSGT = ABC SAL7GT 6CBS eva 12A85 14Q7 socs 
1QSGT 4BQ7A 6AMB 6CB6 6V6GT 12aQ5 1457 50C6G 
TRS ABSB 6ANB 6CD6G = 6 WAGT 12AT6 I7AX4GT SOL6GT 
185 48U8 6aQs 6CK6 6wect V2A17 17096 

Wa 4Bz7 6AQ6 6CG7 6X4 12AU6 19AUS 

SGT 4c86 6AQ7GT 6CG8 6X5GT 12AU? 19BG6G 

14 SAMS OARS 6CHE Oxe W2AV6 19C8 

Tus SANS oass 6Cl6 6Y6G Wav7 1916 

Vv 5aQs oases 6CM6 7h Y2AX4GT 1978 

12 5AS8 OATS 6CM7 TAS V2AX7 19x8 VI7L7GT 
1X2 SATB 6AU4GT CNT 7A6 12A27 2SAC$-LITNTGT 
7A3 SAVE G6AUSGT 6CU6 yar 1284 25AVSGT 117P7GT 
2AS Sawa 6AUE 6DG6 TAB 12BA6 2SAK4GT 11773 
2ay SAZ4 oale 6006 7B4 12BE6 258K5 117Z4GT 
2AFAA = SBK7 SAVSGT 6016 7BS 12BF6 25306 © -117Z6GT 
187 SBR 6AV6 GES 786 12BH7 25CD6G 807 
28N4 5BQ7 6AWB = 6HE 787 128K 25cUs = 9002 
2021 5SBL7 SAX4GT 614 788 12806 25k6GT ©9003 
25S 5CG8 OAXSGT 615 74 128R7 2Sw4GT 9006 
WIA 546 OAT8 616 7¢c$ 12Ca5 2575 

3a? $18 6BAG 6K6GT 76 12CU6 
3a3 5us oacs 6K7 7c7 12006 
3a4 suaG once 616 786 15 
3AS 5v4G 6BDe ol7 7t7 12L6GT 


ALL RECEIVING TUBES SENT POSTAGE Paid. 
Pleose send 25¢ handling for orders under $5.00 Send 25% 


deposit on C.0.0. orders and please aend approximate postoge 
en Canadian and foreign orders. 


Above is only a partial list — order any type at. the 

same price or send for free tuhe list and order: blank. 

We have over 5,000 tube types on hand or at easy 

access, including special purpose, industrial and. trans- 
ing tubes which are slightly higher. 


February, 1959 


ELECTRIC 
COMPANY 


“LINE 


FREE TUBE BRIGHTENER ON ‘ORDERS 
OF $10.00 OR MORE 


~ 


ALL TUBES 
GUARANTEED 
ONE FULL YEAR... 


NOTE: When ordering receiving tubes be sure fo enclose 
48c for eoch tube or $45.00 per hundred. 


4" (wheness* 


ole) 
#f gyaild! ule 


Only \ 
$45 Per” Hundred 


ANY TYPE 
ANY QUANTITY 


Remember — NO Dud Required. 
All tubes guaranteed one yeor. 


Picture Tubes shipped F.O.B. 


Harrison, N. J. 


432 HARRISON AVENUE, HARRISON, N. J. - Phone: HUmbold? 4.4997 
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AT NEWSSTANDS NOW... 


OR ORDER BY MAIL TODAY! 


ELECTRONIC EXPERIMENTER’S HANDBOOK a 
FEATURES 50 NEW PROJECTS 
FOR DO-IT-YOURSELFERS! 


If you like to build useful, money-saving electronic 
devices and experiment with new projects, the 1959 
KLECTRONIC EXPERIMENTER’S HLANDBOOK is for you. 
You'll find step-by-step instructions, hundreds of photos 
and illustrations, drawings and unique “pictorial 
diagrams.” 

Each project has been pre-tested and operated by 
readers of ’opular Electronics. Last year’s edition of the 
ELECTRONIC EXPERIMENTER’S HANDBOOK was a sellout 
at many newsstands. 

Be sure to pick up the 1959 Edition today at your news- 
stand--or send for a copy, using the handy coupon below. 
Only $1.00, the 1959 ELECTRONIC EXPERIMENTER’S 
HANDBOOK is a terrific buy! 


over 160 pages...300 illustrations 


FOR YOUR HI-FI. ‘Transistorized pre FOR YOUR CAR AND BOAT. T'ransis- FOR YOUR WORKSHOP. Pocket size 
amp and contro! unit. One-tube hi-fi tors replace wall outlet. Convert test instrument. Square-wave gener- 
AM tuner. Yuner and audio radio. transistor set for car. ‘Auto-Fi.’ sttor for audio tests. Ch yo A.C, 
Make your own phonograph arm. [ransihorn b on. ‘lransisto test powe 
Hi-fi slave. Switch to stereo. Slot-box supply. 
your speaker. Personal stereo player. . ‘ 
Pet Oh eed RECEIVERS. Build a ‘* Half-Pack 
Suit your volume with a T-pad. MonoleeeiVer tal pull i DX Pocket 
1"N ereiver converter for daytime +12 ‘ 
FOR YOUR HAM SHACK. Simple RF. a a = FOR YOUR HOME. Build a “conversa- 
meter. The semi-conduetor space : tion piece. Electronic secretary. 
spanner. Card file transmitter. lash light with URANsistons. Trap 
ELECTRONIC GAMES. ‘The Quizzomat. unwanted stations. Conelrad your 
\ lively “Warmth Meter.” Win at home. Battery-opersated proximity re- 
Nim with Dehicon. Tie-Tac-Toe mate lay. Make your own dise records. A 
FOR THE EXPERIMENTER. How to make Conipute with Pots. Games with clown for the kids. Two-set coupler. 
parts substitutions. How to use De- Nixie tubes. Bullets of light. Cateh Simpla-timer. Transistorized photo- 
cals, Put Pots to work the vanishing ball. flash. Electric shutter release. 


Ziff-Davis Publishing Company 
Department E29 

434 South Wabash Avenue 
PICK UP YOUR COPY OF THE Chicago 5, Illinois 


f the 1959 ELECTRONIC 
1959 EDITION OF THE ELECTRONIC EKPERIMEHITER'S BANGEDOK, | enclose $1.00, the 


cost of the HANDBOOK, plus 10c to cover mailing 
and handling charges. (Canada and Foreign, $1.25 


EXPERIMENTER’S HANDBOOK TODAY 


AT YOUR NEWSSTAND OR RADIO Pama rene 
PARTS STORE—OR ORDER BY MAIL, er 
USING HANDY COUPON. ONLY $1.00. 
ADDRESS 
CITY STATE 
Lid Alweys say you saw it in—POPULAR ELECTRONICS 
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ing zero, R2 has been incorrectly selected— 
try another value. 

When you finally obtain a zero reading 
with the test prod at least 3” away from 
an end of the wire, close the knife switch 
(this short-circuits the protective resistor) 
and again tap the key. The instrument will 
now be very sensitive, so inch your way 
along the wire until you again obtain zero 
deflection. Note the length AD (R3) and 
DC (R4) on the yardstick; then merely 
substitute in the last equation and solve for 
the value of Rw. 

For example, let’s say that an unknown 
resistor of about 10,000 ohms is to be 
measured. R2 is chosen as 10,000 ohms 
(1%) and the slide-wire bridge manipulated 
until the galvanometer shows balance. 
Length AD turns out to be 46.4 centimeters 
on the meter stick. Hence, length DC must 
be 53.6 cm. since one meter contains 100 
cm. Thus: 


Roe = R2 X R3/R4 
Rx = 10,000 X 46.4/53.6 
Rx = 8660 ohms + 1% 


In modified form, it can be used for deter- 
mining unknown capacitances and induc- 
tances, for measuring gain of electron tubes 
(in the form of a Miller bridge), detection 
of leakage in insulation, and many other 
important applications. A modified Wheat- 
stone bridge, the series resistance-capaci- 
tance bridge, will be described in After 
Class in the March issue. 30} 


MAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
Like a Technician’s Job? 
(Continued from page 80) 


cians may find themselves dealing with 
company presidents as well as people walk- 
ing in off the strect. They must be able to 
meet, converse, and associate with people 
at all levels. 

Q. Do your technicians supervise other 
people? 

A. Yes. In fact, leadership qualities are 
very important. We’re looking for people 
who can supervise a whole maintenance 
group. Our technicians should eventually 
be able to handle all situations which arise. 


The Wheatstone bridge principle is not 
limited to simple resistance measurements. 


A technician is sometimes under heavy 
pressure. To test his ability in this field, we 


Get This Valuable Book ¥ 


q VEV 
q 4d me 
434 


Yer 
It’s 
toe 


isier Radio-TV repair. 


servicing time. 
use diagraius and picture patterns 
FREE for asking to see Coyne'’s 


Coyni:'s great 7-volume set gives you all the answers 
to servicing problems—quickly! For basic “know-how 
that's easy to understand you'll find everything you 
want in Volumes | to 5 on over 5000 practical tacts 
and cata Every step from fundamentals to installing, 
servi: ing and trouble-shooting ali types of radio and 
TV sets. So up-to-date it includes the latest on COLOR 
TV_and UHF. AI) this plus Volume 7 
TRANSISTOR CIRCUITS -the most com- 
plete book ever published on the applications of 
transstors in electronics. New! Set has color- 
ful design, washable covers. 


EXTRA! 868 Page TV Encyclopedia Included! 
For speedy, on-the-job use, you also get Volume 6— 
famoiis Coyne CYCLOPEOIA. Answers problems on 
servicing, alignment, instaliation, etc., in easy ABC 
order Use this 7-volume TV-RADIO 
LIBRARY FREE for 7 days; gct the 
Servicing Book FREE! 


COYNE 
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, You get our big Diagrams book, FREE! 

like a road-map that shows you the way 

Needed by every 
serviceman. Complete 11x22” Schematic Dia- 
grams on many Radio and TV sets help cut 
Includes simple instructions on how to 
This book is yours 
great new 7-book set, 
“Applied Practical Radio-Television !"’ 

AT LAST! MONEY-MAKING ‘‘KNOW-HOW” ON 

TRANSISTORS, COLOR TV AND SERVICING 


Educational Book Publishing Division 


ELECTRICAL SCHOOL 


1501 W. Congress Phwy.. Oept. [29-PE] Chicago 7, 19, 


Just For Examining COYNE’S New Set 


[ype Pct le nay 


7 DAY FREE TRIAL! 


oe Ves 
’ 45° = Bk 
ls on 


SEND NO MONEY! 


Just mail coupon for 7-volurne set on 7 days free trial. We'll include book of 150 TV- 


FREE! 


5 YEARS Heel Patterns & Diagrams iM you keep the set, pay m1 in 7 days and $3 per month untit 
ALUABLE 5 pius postage is paid. (Cash price, only $24.95.) Or you can return the library at our 
CGREEEEHTS expense in 7 days and owe nothing. YOU BE THE JUDGE, Either way, the book of 


TV-Radio Patterns is yours FREE to keep! Offer is limited. Act NOW! 


FREE BOOK — FREE TRIAL COUPON! 


With your set you | Educational. Book Publishing Division | 

also get Coyne's COYNE ELECTRICAL SCHOOL, Dept. 29-PE 

annual Supplement | 1501 W. Congress Pkwy., Chicago 7, Ill. | 

Seatae: Reseeunie YES! Send 7-Volume ‘'Applied Practical Radio-Television’ for 7 days 

set up-to-date on eee TRIAL per your otter. Include TV-Radio Patterns & Diagram | 

everything that will Book FREE. 

be new in| radio, l | 

elevision, electron: a 

iceuanul electeie leas pene er aE CLR eee Cte con ees AROD Himes | 
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Ahem meA_ 


Little. GS 


enie 
HIGH FIDELITY KITS 


@ LAYER BUILT @ COLOR GUIDE 


Before you build 
another kit, see this 
new method of kit 
assembly. Each kit 
complete with all 
parts and instruc- 
tions. 

OPG8-K 


20PG8-K 20 Watt Amplifier with built-in pre- 
amplifier and all controls. Net: 59.50 
LJ-6K 10 Watt Amplifier (Little Jewel). Has 
built-in preamplifier and record compensator 
on phono channet. Net 24.95 
207A-K Hi-Fi Preamplifier (Self-Powered). Feed- 
back circuit with 10 controls. Net 44.50 
250-K 60 Watt Basic Hi-Fi Amplifier. For use 
with a preamplifier (such as 207A-K). Net 79.50 


SPOSHSHHSHSHEHHSHEHSHH HOSES EHEOOOC OOOH OREOOE 


Grommes—Div. of Precision Electronics, Inc. 


Dept. P-2, 9101 King St., Franklin Park, Ill. 

Name of Dealer — — 

(1 Send complete Kit details. O Kit 

(] Check or M.O. enclosed (1 C.0.D. $5 enclosed 
Name— een, 
Address . 
City. Zone__ _State 


IT’S QUALITY for STEREO 
QUAL-KITS are EASIEST: 


24 WATT STEREO AMPLIFIER 
complete 2 amps and 2 preamps 
Model STA-24 $39.9 


IDEAL SECOND AMPLIFIER 
for stereo--12 watt Williamson type 
Model 2200 $22.7 


MODEL 2000 
12 Watt Amp and Preamp $28.50 
N i n 
SUI LINE: Radios Complete with Tubes & Cabinet 
Model 1100 FM Tuner $25.50 1 model 250- Superhet, AC-DC $16.45 
1200 AM Tuner $19.95 7 519. 
Model ' Model 350--2 band, 8C & SW 519.75 
And they huve the finest futures and specs. Filly ill strated step by-sten 28-rngr 
mantuut makea sssembly » enap! WRITE FOR FREE CATALOG! lu Fed. tax 
ineluded in atl prices. 


Model 1000 AM-FM Tuner $31.85 


Say you saw it in 


POPULAR ELECTRONICS 


GET 


cET ELECTRONICS 


V.T.I. training leads to success as technicians, field engineers, 


specialists in communications, suided missiles, cone era radar, 
automation. Busic & advuneed courses in th & OY 
Assoc, degree in 20 1nos, B.S, oblainabte 

approved. Graduates with major compart 


Dorms, campus. H. 8S. graduates or enuivalent ¥ F 
VALPARAISO TECHNICAL INSTITUTE 
Dept. PE VALPARAISO, INDIANA 


Always say you saw it 


may ask him “How would you react if—?" 
Then we describe various situations which 
could arise, and analyze his response to 
these problems. 

Q. At what age level are your technicians? 

A. The average age is 24. We have men 
as young as 20 and men well past 40. Age 
is not the important thing. It’s a man’s 
ability that counts. Attitude is most im- 
portant. We like the person who’s looking 
five years ahead rather than to immediate 
salary benefits. We like people with the 
initiative and the ability to plan their lives 
several years in advance. 

Q. In general, what do you think is the 
future for careers in the computer field? 

A. To enter electronics via the large scale 
computer field is difficult—only one man in 
fifteen interviewed by our department is 
hired. Those who make it, however, are 
well seated in the golden chair of oppor- 
tunity. This is a young industry and will 
grow enormously, along with the computer 
technicians who are the backbone of it. 
Challenge, opportunity, security, satisfac- 
lion, and prestige are all part of the pack- 
age available. —B0'- 
MAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

Inside the Preamplifier 
(Continued from page 49) 


supplies almost invariably have some means 
of balancing out, or otherwise minimizing, 
the hum from the filament circuit. The most 
common means is the use of a hum-balanc- 
ing potentiometer as indicated in Fig. 2(A). 
If the two halves of the tube filament cir- 
cuit are exactly balanced, the hum will be 
largely cancelled out. 

A better way to minimize hum is to apply 
a positive bias to the filaments. This is done 
by tapping off, with a voltage divider, about 
35 volts of the B+ voltage supply and ap- 
plying it to the slider on the hum-balancing 
potentiometer. Biasing provides an addi- 
tional improvement over that yielded by 
hum balancing alone. 

In integrated amplifiers, where the out- 
put tubes are on the same chassis as the 
preamplifier, you’ll frequently come across 
the circuit shown in Fig. 2(B). Here, the 
bias developed across the cathode resistor 
of the output tubes is used as a convenient 
source of the 20-30 volt d.c. bias. 

When a magnetic pickup of medium sen- 
sitivity—about 10 millivolts—is to be used, 
the preamplifier should have at least a hum- 
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ONLY 


CIRCUITS AT HOME 


with the New Deluxe 1959 
PROGRESSIVE RADIO 


9 
“EDU-KIT"® 


%* No Knowledge of Radio Necessary 
%* No Additional Parts or Tools Needed 
%* EXCELLENT BACKGROUND FOR TV 
* School Inquiries Invited 

* Sold in 79 Countries 


Now Includes 
% TRANSMITTER 
* SIGNAL TRACER 
*% SIGNAL INJECTOR 
* CODE OSCILLATOR 


YOU DON'T HAVE TO SPEND 


HUNDREDS OF DOLLARS FOR A RADIO COURSE 


The ‘‘Edu-Kit’’ 
rock-bottom price. Our Kit is designed to train Radio & Electronics Technicians, making 
use of the most modern methods of home training. You will learn radio theory, construc- 
tion practice and servicing. THIS 1S A COMPLETE RADIO COURSE IN EVERY DETAIL. 

You will learn how to build radios, using reguiar schematics; how to wire and soider 
in a professional manner; how to service radios. You will work with the standard type of 
punched meta! chassis as well as the latest development of Printed Circuit chassis. 

You will learn the basic principles of radio. You will construct, study and work with 
RF and AF amplifiers and oscillators, detectors, rectifiers, test equipment. You will learn 
and practice code, using the Progressive Code Oscillator. You will learn and practice 
trouble-shooting, using the Progressive Signal Tracer, Progressive Signal Injector, Progres- 
sive Dynamic Radio & Electronics Tester and the accompanying instructional material. 

You will receive training for the Novice, Technician and General Classes of F.C.C. Radio 
Amateur Licenses. You will build 16 Receiver, Transmitter. Code Oscillator, Siqnal Tracer 
and Signal Injector circuits, and tearn_ how to Operate them. You will receive an excellent 
background for Television, Hi-Fi and Electronics. - 

Absolutely nO previous knowledye of radio or science is required. 
product of many years of teaching and @ngineering experience. The pro- 
vide you with a basic education in Electronics and Radio, worth many times the complete 
price of $22.95. The Signal Tracer alone is worth more than the price of the entire Kit. 


THE KIT FOR EVERYONE 


You do not need the slightest background ages and backgrounds have successfully 
in radio or science. Whether you are inter- used the ‘‘Edu-Kit'’ in more than 79 coun- 
ested in Radio & Electronics because you tries of the world. The ‘‘Edu-Kit'’ has been 
want an interesting hobby, a well paying carefully designed, step by_step, so that 
business or a job with a future, you will find you cannot make a mistake. The ‘‘Edu-Kit’' 
the ‘“Edu-Kit'? a worth-while investment. allows you to teach yourself at your own 

Many thousands of individuals of all rate. No instructor is necessary. 


PROGRESSIVE TEACHING .METHOD 


The Progressive Radio ''Edu-Kit"' is the foremost educational radio kit in the world, 
and is Universally accepted as the standard in the field of electronics training, The ‘*Edu- 
Kit'’ uses the modern educational principle of ‘‘Learn by Doing.'’ Therefore you construct. 
learn schematics, study theory, practice trouble-shooting—all in a closely integrated pro- 
gram designed to provide an easily-learned, thorough and interesting background in radio- 

You begin by examining the various radio parts of the ‘Edu-Kit.’’ You then learn the 
function, theory and wiring of these parts. Then you build a simple radio. Wih this first 
set you will enjoy listening to regular broadcast stations, learn theory, practice testing 
and trouble-shooting. Then you build a more advanced radio. learn more advanced theory 
and techniques. Gradually, in a progressive manner, and at your own rate, you will 
find yourself constructing more advanced multi-tube radio circuits, and doing work like @ 
professional Radio Technician. 

Included in the ‘‘Edu-Kit’’ course are sixteen Receiver, Transmitter, Code Oscillator, 
Signal Tracer, and Signal Injector circuits. These are not unprofessiona! ‘*breadboard’’ 
experiments, but genuine radio circuits, constructed by means of Professional wiring 
and solder on metal chassis, plus the new method of radio construction knOWn as 
'*Printed Circuitry.'’ These circuits operate on your regular AC or DC house current. 


THE "EDU-KIT" IS COMPLETE 


You will receive all parts and instructions necessary to build 16 different radio and elec- 
tronics circuits, each guaranteed to operate. Our Kits contain tubes, tube sockets, vari- 
able, electralytic, mica, ceramic and paper dielectric condensers, resistors, tie strips, coils, 
hardware, tubing, punched metal chassis, Instruction Manuals, hook-up wire, solder, etc. 

In addition, you receive Printed Circuit materials, including Printed Circuit chassis, 
special tube sockets, hardware and instructions. You also receive a useful set of tools, a 
Professional electric soldering iron, and a self-powered Dynamic Radio and Electronics 
Tester. The ‘“‘Edu-Kit’’ also includes Code Instructions and the Progressive Code Oscillator, 
in addition to &.C.C.-type Questions and Answers for Radio Amateur License training. You 
will also receive lessons for servicing with the Progressive Signal Tracer and the Progres- 
sive Signal Injector, a High Fidelity Guide and a Quiz Book. You receive Membership in 
Radio-TV Club, Free Consultation Service, Certificate of Merit and Discount Privileges. 
You receive all parts, tools, instructions, etc. Everything is yours to keep. 


offers you an outstanding PRACTICAL HOME RADIO COURSE at a 


| PRINTED CIRCUITRY | | 


At no increase in price, the “Edu- | 
Kit’ now Includes Printed Circultry. You 
build a Printed Circuit Signal Injector, 
@ unique servicing instrument that can | 
detect many Radio and TV troubles. This 
revolutionary mew technique of radio | 
construction is now becoming popular In | 
commercial radio and TV sets. 

| 


O Send “Edu-Kit'’ postpaid. 
Send “Edu-Kit’' C.0.D. 1 will 


A Printed Circuit is a special Insu- NANG: calvin ovata eben 
lated chassis on which has heen de- 
posited a conducting material which | Adivesé 


takes the place of wiring. The various | 
parts are merely plugged In and soldered | 
to terminals. ] 
Printed Circultry Is the basis of mod- | 
ern Automation Electronics. A knowl- 
edge of this subject is a necessity today | 
for anyone interested in Electronics. 
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BUILD 16 RADIO 


O Rush me FREE descriptive literature concerning 


PROGRESSIVE "EDU-KITS" 


1186 Broadway, Dept. 553D, Hewlett, N. Y. 


FREE EXTRAS 


@ SOLDERING IRON 


@ ELECTRONICS TESTER 
PLIERS-CUTTERS 

ALIGNMENT TOOL 

WRENCH SET 

VALUABLE DISCOUNT CARD 
CERTIFICATE OF MERIT 

TESTER INSTRUCTION MANUAL 
HIGH FIDELITY GUIDE « QUIZZES 
TELEVISION BOOK « RADIO 
TROUBLE-SHOOTING BOOK 

¢ MEMBERSHIP (N RADIO-TV CLUB: 
CONSULTATION SERVICE « FCC 
AMATEUR LICENSE TRAINING 
PRINTED CIRCUITRY 


| SERVICING LESSONS | 


You will learn trouble-shooting and 
servicing in a progressive manner. You 
will practice repairs on the sets that 
you construct. You will learn symptoms 
and causes of trouble in home, portable 
and car radios. You will learn how. to 
use the professional Siqnal Tracer, the 
unique Signal injector and the dynamic 
Radio & Electronics Tester. While you 
are learning in this practical way, you 
will be able to do many a repair job for 
your friends and neighbors, and charge 
fees which will far exceed the price of 
the “Edu-Kit."' Our Consultation Service 
will heip you with any technical problems 
you may have 


J. Stataitis, of 25 Poplar PI., Water- 
bury, Conn., writes: ‘‘I have repaired 
several sets for my friends. and made 


money. The ‘'Edu-Kit'' paid for itself, t 

was ready to spend $240 for a Course, 
but I found your ad and sent for your 
its” 


ROM.OUR MAIL BA 


Ben Valerio, P. O. Box 21, Magna. 
Utah: ''The Edu-Kits are wonderful. Here 
t am sending you the questions and also 
the answers for them. 1 have been in 
Radio for the last seven years, but like 
to work with Radio Kits. and like to 
build Radio Testing Equipment. | en- 
joyed every minute i worked with the 
{ifferent kits; the Signal Tracer works 
fine Also like to let you know that + 
feel proud of becoming a member of your 
Radio-TV Club.'’ 

Robert L. Shuff, 


t 1534 Menroe Ave., 
Huntington, W. V. “Thought Fo would 
drop you a few lines to say that | re- 
ceived my Edu-Kit, and was really amazed 
that such a bargain can be had at such 
a low price. I have aiready started re- 
pairing radios and phonographs. My 
friends were really surprised to see _ me 
get into the swing of it so quickly. The 
Troubleshooting Tester that comes with 
the Kit is really swell. and finds the 
trouble, if there is any to be found.’’ 


“Edu-Kit.’” 


INC. 


~~ UNCONDITIONAL MONEY-BACK GUARANTEE” 1] 
' 


ORDER DIRECT FROM AD—RECEIVE FREE BONUS 
RESISTOR AND CONDENSER KITS WORTH '$ 


1 enclose full payment of $22.95, 
pay $22.95 plus postage. 


——— 


LIBERTY—MAIL ORDER 
BRAND TV PICTURE TUBES — ®R4x° 


GUARANTEED FOR 2 YEARS 


10BP4 $ 8.35)17AVP4 $16.00|20HP4 $18.25|21EP4 $17.50 
12LP4 10.75 | 17BP4 14.00|20MP4 = 16.25 | 21FP4 19.00 
14B/CP4 12.25 17CP4 17.25 | 21AP4 22.25 | 21KP4 19.00 
16AP4 16.45 | 17GP4 18.75 | 21AL/ | 21MP4 20.55 
16D P4 12.75 |17H/LP4 16.00} ATP4 19.00 | 21YP4 19.00 
16GP4 16.45 | 17QP4 14.00/21AMP4 17.50 21WP4 = 17.50 
16K/LP4 12.25 |171P4 17.25 | 21AU/ 212P4 17.50 
16R//WP4 12.25 | I9AP4 18.90; AVP4 19.00 24CP4 28.80 
17.50 | 24DP4 30.30 


FOR ALUMINIZED TUBES ADD $4.00 
Prices ure subject to change without notice. Write 
for prices on_non listed tubes. Alt prices ¥.0O.B. 
Wallingford, Conn. Prices include dud. Send $5.00 
deposit on tubes up to 20 inch size. For 21 inch 
deposit is $7.50. On 24 ineh send $10.00 deposit. 
If dud is shipped with order for new tube no de- 
posit required. Deposit refundable upon receipt of 
dud, Dud must be returned prepaid. We ship any- 
where—Domestic, Foreign, Export. 

TERMS: 25% with order—Balance C.0.D. or cash, 
check of money order with order . 


LIBERTY TUBE CO. 


DEPT. M-M, HALL AVE., COR. CHERRY ST. 
WALLINGFORD, CONN. COLONY 9-8038 


16T/ZP4 12.25! 20CP4 16.25 | 21AWP4 


Shrinks Hemorrhoids 
New Way Without Surgery 
Stops Itch—Relieves Pain 


For the first time science has found x 
new healing substance with the astonishing 
ability to shrink hemorrhoids und to relieve 
pain—without surgery. 

In ease after cuse, while gently relieving 
pain, actual reduction (shrinkage) took place. 

Most amazing of all—results were su 
thorough that sufferers made astonishing 
statements like ‘Piles have ceased to be u 
problem!’ 

The secret is a new healing substance 
(Bio-Dyne*)—discovery of a world-funious 
research institute. 

This substance is now available in sup- 
positery or ointment form under the nume 
Preparation H.* Ask for it at all drug count- 
ers—money back guarantee, *Reg. U.S. Pal. On. 


FAMOUS MAKE HI-FI 12 WATT AMPLIFIER 
6 MONTHS GUARANTEE! : 
NOT A KiT! 
Features: Full 22 watts output 
push-pull 6VG6S Separite buss 
and treble tone controls Output 
Uansformer tapped at 4, 8. ant 


ees ay: $2690 
F.O.B. N.Y 


SEND FOR FREE CATALOG, 
Send your comnonent list for lowest quote 


CUTICK ELECTRONICS 


171G WASHINGTON $T. WO 2-5566 


iM. ¥. 7x NY 


B. S. degree (27 mo.): Avre 
Chem., Civil, Eluce , Meeh. & Elec: 


ironies B.E. (36 mo.) Aero., 
ENGINEERING Chem... Civit, Plee., Mech.. Metal 
lurpry. B.S. (36 mo.): Math.. Chem., 
Physics. Preparatory courses. De- 
mand for graduates, Campus ’ 


DEGREE IN 
27 MONTHS 


bldgs.: dues. gym. Low te 
Rarn board, G.t. appr. Enter Mi 
June. Sept., De Catalog 
2329 E. Washington Bivd., 
Fort Wayne 2, Ind 
Keeping pace with progress 


balancing control. When the pickup sensi- 
tivity is less than 5 millivolts, a d.c. filament 
supply is to be preferred. 

Tube noise is not aS great a problem as 
hum except when the very insensitive pick- 
ups are used. However, many of the very 
finest pickups are rather insensitive. This is 
particularly true of magnetic stereo car- 
tridges. To reduce tube noise, some preamps 
use special low-noise tubes such as the 
12AD7, the Z729 or, more recently, the 
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Fig. 2. Three common techniques of 
hum reduction: (A} balancing poten- 
tiometer is connected across the pre- 
amp filament supply; (B) B-plus voltage 
divider applies positive voltage to the 
preamp filaments; (C] bias developed 
across cathode resistor of output tubes 
is applied to the preamp filaments. 


EFS86. Even when 12AX7’'s are used, they 
are specially selected for low noise. 

The flow of current through a resistor 
can also produce thermal noise, and if it 
occurs in the first stage, it can become an- 
noying. For this reason, the better preamps 
use special low-noise type resistors in the 
first stage and sometimes in several stages. 

On this note, we leave the first function 
of the preamplifier/control unit and next 
month we will move on to the problems of 
equalization. —150- 


Always say you saw if in—POPULAR ELECTRONICS 


AINA aKReiegranadiaistarv.com 


Transistor Topics 
(Continued from page 88) 


should be a half-wave long at the desired 
operating frequency. 

In operation, signals picked up by the 
tuned antenna are detected by the 1N34A 
diode. The resulting audio signal is coupled 
through a pair of r.f. chokes (RFC1 and 2) 
and through d.c. blocking capacitor C1 to 
the base-emitter circuit of a single-stage 
common-emitter audio amplifier. RFC1 and 
RFC2 serve to isolate the antenna system. 

The amplified output signal drives a set 
of standard magnetic earphones. Operating 
power is supplied by a single penlight cell 
(B1), with the transistor’s base bias cur- 
rent supplied through R1. 

All parts are standard and wiring is not 
especially critical. For best results, connect 
the 1N34A diode right across the antenna 
terminals and the chokes close to these 
terminals. For slightly more gain, replace 
B1 with a 3-volt battery, readjusting R1’s 
value for optimum performance Bob 
suggests a value of 1 megohm. 

Since a half-wave antenna is awkwardly 
long at broadcast-band and lower frequen- 
cies (close to 500 feet at 1000 kc.), this 
circuit is best suited for operation in the 
short-wave bands. For v.h.f. operation, for 
example, you can use a pair of TV “rabbit 
ears” as an antenna. 

Sun Batteries. The International Rec- 
tifier Corporation (El Segundo, Calif.) has 
developed silicon solar cells having conver- 
sion efficiencies of 109% and higher. The 


Solution to puzzle which appears on page 72. 
February, 1959 


HOW & WHY OF 


HI-FI & STEREO 


NEWEST AND BEST 
HI-Fl STEREO BOOK 


Has all the answers. Explains how 
Hi-Fi Stereo components work. ‘Tell 
HOW and WILY to seleer amplifiers, 
preamps, record players, tuners, tape 
b recorde: microphones, piekups, 
speakers & enclosures. 

Tells how to read mfr’s specs of 
Hi-Fi equipment. Shows how to adapt 
monaural systems to stereo. Contains easy way to use 
decibels. Also explains distortion and means of elimi- 
nating it. Explains feedback. Williamson & Ultra- 
Linear circuits, impedance matching. audio power needs. 
crossover networks, equalization, volume compression & 
expansion, bass and treble boost, pickups and cartridges, 
styli and many other subjects. 

Includes latest stereo developments in record players, 
tuners and tape recorders 

EACH BOOK CONTAINS A STROBOSCOPE DISC. 


Price Only $1—BIGGEST HI-Fl STEREO DOLLARS WORTH 
Guaranteed Money Back In 5 Days If Not Satisfied 


Off press Feb. 2ist—Al! who send atvance order $ 
and $1 before that dale will also receive ABSO- POST- 
LUTELY FREE OF CHARGE a copy uf ABC OF PAID 


| COLOR TV which sells for $1.00 


BEE eS eee eee eee eee 
H. G. CISIN, Consulting Engineer—Dept. P-37 
| Amagansett, N.Y. 


Enclosed tind $1 Rush HOW & WHY OF HI-FI & STEREO. 
It is understood that if order is placed prior to Feb, 21. 3059 
I will ulso receive FREE OF CHARGE "'THE ABC OF COLOR TVv.”' 


SHOOT 7 TROURLE 44577 


With H. G. Cisin’s Copyrighted 

RAPID “TV TROUBLE SHOOTING METHOD” 
Without experience or knowledge. this guaranteed new method 
of servicing TV sets enables you to DIAGNUSE TV troubles as 
rapidly as an expert. NO THEORY—NO MATH-—you can locate 
all faults in record-breaking time regardless of make or mode), 

“TV TROUBLE SHOOTING METHOD" is the most valuable 
aid to TV servicing ever written. Ke a TV rouble Diagnosti 
cian. Increase your Hresent earnings, pen your uwn Profitable 
Business or get a high-paying skilled Jol 

It's all in this book ., . 
Nothing more to Pay—Nothing else to Buy 

Alphabetically listed are 85 picture troubles, over o8 raster and 
17 suund troubles. By this unique copyrighted method you know 
EXACTLY WHERE the trouble is: blus step-by-step instruc- 
tions, inctuding 69 RAPID CHECKS, help to find faulty part. 

13 IMPORTANT PRELIMINARY CHECKS NEED NO IN- 
STRUMENTS! Of the UY Rabid Checks, QVER 65 ALSO 
REQUIRE NO INSTRUMENTS! Rapid cheeks include emer 
distorted pictures, defective tubcs including 
PIX tube, plus 57 others, ALL EXPLAINED IN SIMPLE 
LANGUAGE. PERFORMED WITHOUT INSTRUMENTS, 
MANY CHECKS USE THE PICTURE TUBE AS A GUIDE. 

H. G. Cisin, the author, is the inventor of the AC/DC midget 
radio. He licenses RCA, AT&T, ete. He has also trained thou- 
sands of technicians now owning their own prosperous ‘TV service 
Organizations or holding highly paid TV positions. tlis years of 
exherience are embodied in this remarkable new book. 
Guaranteed Money Back in 5 Days if Not Satisfied! 


gency checks for 


ABSOLUTELY FREE with each order: Your choice 

of Cisin's newest books: BASIC ELECTRICITY— Post- 

Vol 1 or TV-RADIO TUBE SUBSTITUTION Paid 
These sell for 50¢ en. ACT NOW—Ket 

2 books postpald at cost of only one! 


RUSH COUPON NOW! 

= aV wee Se eee eee wey 
H. G. CISIN, Consulting Engineer—Dept. P-37 

Amagansett, N. Y. 


Enclosed find $1 
| Marked above (if not marked Busie Iiec. will be sent) i 


Rush Trouble Shooting Method and free book | 


O Send all 3. Enclosed find $1.50. 


B xame ee a i i a) | 
Jf Acaress .- “4 
City - State ‘ 
Se 
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EXCITING BOOK BONUS 


beginning in March AMAZING STORIES 


Read: err 


E. E. Smith’s 


GALAXY 
PRIMES 


One of the greatest of sci- 
ence-fiction writers returns 
to the pages of AMAZING 
STORIES this month with a 
full-length novel you’re sure to enjoy. Science-fiction fans | 
will recall E. £. Smith, the master craftsman who 30 years | 
ago foresaw our electronics-oriented world. His new book, 
The Galaxy Primes, is exciting, thought-provoking, beauti- 
fully written. It’s typical of the extra science fiction 
bonuses you get month after month in AMAZING STORIES, 
He world’s leading s-f magazine. If you like good science- 
iction, 


pick up a copy of March AMAZING! 
10 — only 35¢ 


{ 


On sale at newsstands February 


THERMO-ELECTRONICS 


Successor to 
Thermo-Electricity 


Change heat to electricity DIRECTLY—no 
acids, liquids, chemicals, moving parts or 
sunlight! Build or buy a thermo-electronic 
battery. Mail quarter today for information 
and sample thermo-electronic alloy. 


HERMON E. COTTER 


Dept. S 


15766 Blackstone Detroit 23, Mich. 


ELECTRIC WELD - BRAZE & CUT 


REPAIR MOST EVERYTHING MADE OF METAL 


Slome Apntiances, Auto parts, Faris i 


1 Ar 
Cot aud weld up ta 
plate. A tuillion uses 
Bute, farm, inventors. 
etc. Works fron a 
volt plug-in. 


to 
with dark welder's musk, arc toroh. wupply of curbon sell jing and 


SEND ONLY §3.00 “iat 9 io} not ty remy 


postpaid, ldeul gift for mechanically niinded hure owners, relatives, friends. 
Order now for early delivery. Aveilable aly, fromm 
MIDWAY WELD DER it. L-2 


Kearney, Nebraska 


high efficiency is obtained, in part, by mini- 
mizing the series resistance between a 
cell’s active area and its electrical contact 


| surfaces. This is achieved with new alloy- 


ing techniques which permanently bond the 
contact to the silicon wafer, thus making 
the contact an integral part of the cell 
itself, although still allowing individual 
cells to be soldered. Available for both com- 
mercial and military applications, these 
new cells can provide an output of approni- 
mately 9 wutts per square foot of active 
cell area in bright sunlight. Detailed data 
are given in Bulletin SR-275, available from 
the manufacturer. 

On the application front, a well-known 
ham operator, K6LMW, has made a 2000- 
mile voice contact on the 10-meter band 
using a transmitter powered by a bank of 
72 silicon solar cells. They provided ample 
power for the rig’s 75-milliwatt output. 

Still in the development stage are solar 
cells capable of functioning at ambient 
temperatures up to 750°C, as contrasted to 
an upper limit of 300°C for conventional 
silicon cells. These cells utilize cadmium 
sulfide and were developed under a re- 
search contract awarded by ARCD’s 
Wright Air Development Center. 

Overseas News. From France comes 
news of a semiconductor device which, at 
some future date, may offer a challenge to 
the transistor. Termed the ‘‘Tecnetron,” 
this is a field effect device consisting of a 
type m germanium rod with an electrode at 
each end; an indium ring in a groove in 
the rod serves as the control electrode. 
According to early tests, the unit can op- 
erute at frequencies of from 500 to 1000 
me. With outputs up to several watts. 

Velectra, of Bienne, Switzerland, has de- 
veloped and is manufacturing a transistor- 
ized audio amplifier capable of delivering 
45 watts when powered by a 12.6-volt bat- 
tery. Intended for the hi-fi enthusiast, the 
unit weighs only eight pounds, measures 
Te" x 44" x 5%”, and can operate on sup- 
ply voltages of from 3 to 15 volts. Its dis- 
tortion is less than 3% at 25-watt output. 

In Tokyo, Japan, the Sony Corporation is 
now producing a fully transistorized AM/ 
FM portable receiver. It uses 15 transis- 
tors, is powered by four standard flashlight 
cells, and weighs only 5% pounds. 

New Products. A series of 50-volt met- 
alized paper capacitors intended specifically 
for transistor circuit applications has been 
introduced by the Aerovox Corporation 
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(New Bedford, Mass.). Constructed in tu- 
bular metal cases with glass terminal seals, 
they are designed to assure maximum serv- 
ice life as well as provide a substantial 
reduction in case sizes. 

General Electric (Schenectady 5, N. Y.) 
is now producing a heavy-duty industrial 
photo-relay. Permitting up to 300 opera- 
tions per minute, the ‘‘Transeye” is fully 
transistorized, and may be used for count- 
ing, inspecting, over-travel control, level 
maintenance, safety control, and similar 
commercial and industrial applications. 

Development of a high-power, high-fre- 
quency transistor has been announced by 
the Bendix Aviation Corporation. Known 
as the DAP (Diffused Alloy Power) tran- 
sistor, this unit has a power gain five to ten 
times greater and switching speeds three 
to five times faster than standard alloy 
types. Experimental units can handle as 


much as 5000 watts (5 kilowatts!) in 

switching applications. 
That’s it for now. Sce you next month... 
Lou 


AMAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
My Misguided Missile 
(Continued from page 67) 


ing steadily into the clouds until only a 
fading trail of smoke indicated its progress. 


“That gizmo yours, buddy?” demanded | 


the burlier of the two officers. 

“Yes, sir,” I admitted. ‘You see, I—” 

“LOOK OUT, FRED!” shouted the 
thinner of the two officers, “HERE IT 
COMES!” 

Horrified, we jerked our heads around, in 
unison, to see the Komet coming straight 
across the flats at us, about ten feet above 
the ground! 

“Eek!” chirped the wife. 

“Everybody!” yelled Fred, 
ground!” 

We bit the dust. The Komet streaked 
past with a weird shriek of air-slashing 
sound. Then it was gone again. Cautiously, 
we raised our heads. 

“Can't you control 
manded Fred. 

“Nope.” I shook my head sadly. “The 
transmitter is busted. I fell on it when—” 

“HERE IT COMES AGAIN, FRED!” 
yawped the other officer. 


“on the 


that thing?” 


I didn’t need a slide rule to tell me that | 


if the Komet stayed on its course across the 
flats it was going to come whamming right 
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Announcing . tis A Brand New 


Home Study Program 


Equips you to enter the exciting, 


ELECTRONICS 


ENGINEERING TECHNOLOGY 


Automation . latest, most exciting development in 
electronics . . . needs 3,000 well-trained specialists per 
year to fill new jobs and draw top pay. 

This course covers automation and industrial electronics, 
ineluding fundamentals of electronic engineering tech- 
nology, and specialization in: Machine control systems... 
Data processing systems .. . Instrumentation techniques 
... Digital and Analogue Computers .. . Servomechanism 
systems . .. Telemetry systems . . . Industrial processes. 


LEADS TO JOBS LIKE THESE: 


"On December 31 I will be working for RCA at the 
Missile Test Project in Florida as a Telemetry Technician. 
I don't mind telling you that CREI and your encourage- 
iment helped a lot in getting this job.’—John 8S, Treft, 
Box 133, Beulah, Mississippi. 

“Five years ago T started to work for my present em- 

plover as a Radio Repairer and Installer. I also started 
my CREL course at this time. Three years later I was u 
supervisory electronic engineer and a year later I was 
promoted to the position 1 now hold as assistant chief 
engineer of a large radar instrumentation station at White 
Sands Proving Grounds.’'"—Ralph Leo Gagnon, 1255 
Gardner Ave., Las Cruces, N. M. 
Tf you have had a high school education, and experience in 
electronics—and realize the need of high-level technical 
knowledge to make good in the better electroni¢e jols—you 
can qualify for this brand-new CREI Home Study course. 
Write to Capitol Radio Engineering Insti:ute, Dept. 122-X, 
$224-16th St., N.W., Wash. 10, D. C. 


RUSH THIS COUPON TO US FOR FULL QETAILS 


CAPITOL RADIO ENGINEERING INSTITUTE 


ECPD Accredited Technical Institute 
Curricula — Founded 1927 


Dept. 122-X, 3224-16th St. N.W., Wash. 10, D.C. 


Please send me without eost or obligation your bro- 
chure deseribing your brand-new home study 
course in AUTOMATION AND INDUSTRIAL 
re ee ENGINEERING TECHNOL- L 
Gide 


Name . Age 


Street 


io LORE Srcsneaia: OTC) Coahenamaneer 


To obtain fast, immediate service, it is necessary that 
the following information be filled in: 


Employed by 


Type of 
present work 


Yrs. Education: i] 
High Schoo! Oye eee 1 
Electronics : 
Experience 1 
' 
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AMAZING ELECTRONIC DISCOVERY! 
PORTABLE, TRANSISTORIZED TAPE RECORDER 


... COSTS LESS THAN THE DOWN PAYMENT | 


ce ON MANY STANDARD RECORDERS 


Here's the new, low-priced, battery-operated 

tape recorder you've been waiting for! Pow- 

ered by ordinary flashlight batteries and 

transisters—a finely engineered instrument— 

not a toy! It is multi-staged utilizing transistors 

for superb tone clarity. Truly portable—weighs 
less than 2 Ibs. 


CAN SAVE YOU MANY 
TIMES ITS COST THE VERY 


$3750 FIRST TIME YOU USE IT, 

You'll find a thousand and one uses for this 
Complete with Mlero- amazing tape recorder. Use it as a dictating 
phone-Listening De- machine—to cut your office and home work 


4 
{ 
| 
ees Shere | in half. Use it to record sales meetings, inter- 
views, group discussions, on the spot reac- 
l tions wherever you go! Use it for wonderful 
| new fun with your children and family—to 
| store up memories that will never grow dim! 
‘ 


lt makes the perfect gift to give or get! 
WHAT LEADING MAGAZINES SAY 

Cosmopolitan—'‘The Last Word! . . . Capture baby's first 
words or a memorable family occasion. Dictate letters, reports, 
speeches. You can even re-record phono discs and radio and 
TV shows!" 
Popular Mechanics—'‘Provides law cast, variable speed 
recording and playback." 
V.F.W. Magazine — “Imagine a precision-made, bottery- 
operated tape recorder thot weighs only two pounds, yet sells 
for this amazing law price." 

Send Check or Money Order. If COD—send $3.00 deposit 


FILNOR PRODUCTS INC., Dept. M-65, 101 W. 31 St., N. Y.1, N.Y. 
——$—— ——————————— 


Detuxe Fitted Attache 
Type, Simulated 
heather Carrying 
Cuse. Setof Batteries. 
FREE! Extra 225 ft. 
Reel of Recording 
Tape! 


Now 
You 
Can 


And Selenium Rectifiers 


TEST CONDENSERS «: 


UNDER WORKING CONDITIONS 
Quickly, Accurately Checks: 


@ Paper, Mica Ce- @ Selenium 
ramic Capacitors Rectifiers 
e Etectrolytics @ Flashbulbs 
@ Continuity e AC/DC Voltages 
e@ NOT A KIT 


postpaid, net. 


H 9 Complete, ready to Operate. 


10-DAY MONEY BACK GUARANTEE! 


F R EE Set of leads with each CA- 
PACITEST for Limited Time! 
CAPACITEST 2 with thousands already in use, is an im- 
proved, compact tester. It does a giant job to 
avoid caill-backs and save you time and money. Tests Selenium 
Rectifiers! Checks condensers at 150 V., the approx. working volt- 
age in radio and TV sets. Meters won't give this type of check 
sitice applied voltage is 20 V. or less. Accurately. quickly shows 
open, shorted or intermittent capacitors and leaky electrolytics. 
Compact: 4”x4"%x2", Lightweight, for bench or tool kit. 
Order direct from mfr. Send 
$3 deposit with C.O.D.'s. 
Save PP & COD tees. Send 
$9.95 & we'll pay postage. 
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YOUR OWN POCKET SIZE RADIO STATION! 
BROADCASTS TU ANY 1iOME OR CAR RADIO WITHOUT 
WIRES OR HOOKUPS! Wt, only 5 oz. Size only 11/27X2'u "x 

41 Built-in telescoping antenna. Powerful Tra 
sintor—sensitive microphone, frequency setter. 
break-in swite! Runs for weeks on se!f-con- 
tained flashlight batteries. Durable plastle case. 
With this Radio Talkie you CAN ‘TALK TO YOUR 
FRIENDS Uv TO A BLOCK OK MORE AWAY! 
Tatk between two antomoblles.—INSTANT 
OPERATION. Just push button to talk! No 
license needed, Uses inductive field mag- 
netic radi: n. Useful and real fun in a 
million ways! GUARANTEED TO WORK 

1 YFAM SERVICE GUARANTEE, 

SEND ONLY $3 00 (cash, ck, mo) and pay 
x wWY postman $9.98 COD 
pustige or send $12.99 for prepaid delivery 
COMPLETE KEADY TO OPERATE with instruc: 
tions and hundreds of ways and tricks for broad- 
casts thru any radio you desire. Get your NEW 
POWERFUL RADI-VOX KADIO TALKIE NOW 
Nebr. 
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into the police car. Morbidly fascinated, I 
watched it flash toward the vehicle, mur- 
derously skimming three feet above the 
ground. 

“Hey, the thing’s gonna—” began Fred. 

“T win,” murmured the wife. 

The Komet landed neatly, horribly on 
target. It was almost fantastic to see how 
much tearing, rending damage it wrought 
as it plowed noisily into the police car. One 
wouldn’t dream that sixty-five pounds of 
aluminum and assorted metal components 
could accomplish that much damage—even 
at high speed. 

We stumbled to our feet, stunned. 

“Well,” growled Fred ominously, ‘‘we can 
still use your car.” 

“Be my guests,” I said in a hollow voice. 

They graciously accepted the invitation, 


XACTLY three days later, I shambled 

up before the stern-faced, dignified old 
gentleman sitting behind the judicial bench. 
He finished reading the written details of 
the report given orally by the officers a few 
moments earlier. Then he pinned a pair 
of icy eyes on me. 

“T wouldn’t actually say this entire, out- 
rageous matter smacks of sabotage,” he 
stated generously, “but it comes mighty 
close to it. What have you to say?” 

Painfully I cleared my throat. 

Out of the corner of my eye I could see 
the wife sitting tensely with her purse 
clutched tightly in her hands . .. the purse 
containing the assumed amount of the fine, 
as advised by local legal talent ... veri- 
tably a life’s savings. 

I cleared my throat again. 

“Y-Your Honor,” I said, allowing a twist- 
ed smile of mingled shame and courage to 
play across my lips, ‘Your Honor, I can ex- 
plain everything.” 

And I did, too. 

Almost. 30) 
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Among the Novice Hams 
(Continued from page 90) 


physically unable to travel, you can apply 
for a Conditional Class license, which 
grants the same privileges as the General 


Class license, but is issued by mail in the | 


same manner as the Novice and Technician 
Class licenses. 

It is not necessary to start your amateur 
career with a Novice license. If you can 
pass one of the other examinations, you can 
immediately obtain a higher class license. 

But don’t underestimate what you can do 
with a Novice license. Many Novices make 
thousands of contacts in all states and 
many foreign countries with their Novice 
licenses and equipment. In fact, most of 
them continue to use their Novice equip- 
ment after they become Generals. 

Obtaining Your License. Undoubtedly, 
the best single source of information on ex- 
actly how to obtain an amateur license in 
the United States is the packet of booklets 
entitled “Gateway To Amateur Radio,” pub- 
lished by the American Radio Relay League, 
Ine. The packet contains three booklets, 
“How To Become A Radio Amateur,” “How 
To Learn The Radiotelegraph Code,” and 
“The Radio Amateur’s License Manual,” 
plus a smaller pamphlet on operating an 
amateur station. It is available for $1.50, 
postpaid, from such amateur supply houses 
as Allied Radio, Burstein-Applebee, Lafay- 
ette Radio, Radio Shack, World Radio 
Labs., ete. 

The information contained in this packet 
is sufficient to permit passing the Novice 
written examination without additional 
study material, although a text on elec- 
tronic fundamentals will clarify many 
points that might otherwise be confusing. 
And such a text is needed to understand 
the questions and answers in the General/ 
Conditional/Technician study guide in the 
License Manual. An excellent text of this 
type is “Amateur Radio Theory Course,” by 
Martin Schwartz, published by American 
Electronics Co. (AMECO), and available 
for $3.95, postpaid, from most of the ama- 
teur supply houses. 

Learning the Code. The secret of learn- 
ing the radiotelegraph code with the least 
effort is to learn it by sound from the very 
start. This is best done with the aid of an 
experienced code man who will introduce 
the code characters one at a time with the 
aid of a key and code oscillator, repeating 
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each one over and over until you recognize 
and write down the corresponding letter, 
number, or other symbol immediately. 

Next to having a private tutor, the best 
way to learn the code is with the aid of a 
code course recorded on phonograph rec- 
ords, recording tape, or on punched paper 
tape to be used on a special code machine, 
such as an “Instructograph,” which can be 
purchased outright or rented. 

Once you have memorized the code 
sounds, the only way to acquire receiving 
speed is daily practice in copying code sent 
at a speed slightly faster than you can 
handle perfectly. One way to obtain this 
practice is with a communications receiver 
tuned to the amateur code bands. A Novice 
license allows you to work stations while 
building up your speed to the General level. 

You may not believe it, but time spent 
trying to learn to send code before you can 
copy well is largely wasted. 


BUILDING A Q-MULTIPLIER 


With this issue, each Among The Novice 
Hams will contain construction or modifica- 
tion details for equipment useful around the 
ham shack. Our first project will be a 
Q-Multiplier. Your contributions are in- 
vited. 

Adding a Q-Multiplier to an inexpensive 
amateur receiver makes it possible to copy 
signals which would otherwise be buried 
by interference. On page 90 is a diagram 
of a Q-Multiplier designed for use with re- 
ceivers with 450-to-470-ke. if. channels. 

Experience has shown that the “null” 
function of conventional Q-Multipliers is 
seldom used with receivers of low selec- 
tivity; therefore, we have simplified the cir- 
cuit by omitting this function. The unit 
fits nicely in a 24%”x2Y"x5" “Mini- 
box,” and parts arrangement is not critical. 

To place the Q-Multiplier in operation, 
connect its output lead to the plate termi- 
nal of the receiver mixer (converter) tube 
or to the control grid terminal of the first if. 
tube. Use RG-58A/U cable and keep it as 
short as possible. If the leads are very 
short, you might be able to do without 
shielding. 

When used in conjunction with a receiver 
utilizing a transformer-type power supply, 
plate and filament power for the Q-Multi- 
plier can be obtained from the “accessory” 
socket or from the filament and screen ter- 
minals of the receiver's output tube socket. 
| If the receiver employs 12-volt tubes, sub- 
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stitute a 12-volt tube, such as a 12J5, or 
use half of a 12AU7A for the 6C4. 

The Q-Multiplier can be operated with 
most a.c.j/d.c. receivers if powered by a 
separate transformer-operated supply ca- 
pable of furnishing about 250 volts, d.c., at a 
tew milliamperes, and 6.3 volts at 0.15 
amperes. Connect the case of the Q-Multi- 
plier to the external ground terminal of the 
receiver and to a good external ground for 
safety. 

To adjust, tune in a steady signal on the 
receiver with the Q-Multiplier off, then ad- 
vance potentiometer R2 to almost its full 
clockwise position and set the variable 
capacitor to hal! mesh. Now, adjust the 
slug in the Q-Multiplier coil (L/) for maxi- 
mum received signal strength, which should 
occur with the slug about halt in. 

As the slug is adjusted, the Q-Multiplier 
muy break into sustained oscillation, evi- 
denced by the receiver suddenly going dead 
or emitting a steady squeal. If this occurs, 
turn back the variable resistor us necessary 
while peaking the slug. 

In operation, variable capacitor C1 is 
used to “fine-tune” received signals, and R2 
controls selectivity, which is maximum 
when R2 is set just below the oscillution 
point. 

News and Views 


John Ruiter, KN7COT, Yuma, Arizona, uses 
a WRL Globe Chief 90A transmitter and a 
Hallicrafters S-85 receiver. In three months, 
Johnny has worked 31 states, Mexico, the 
Panama Canal Zone, and a couple of Cana- 
dians. He offers to schedule anyone needing 
an Arizona contact. Unfortunately, the pic- 
ture of Johnny’s station that he sent us was 
damaged in the mail, but I hope to obtain a 
duplicate for next month. ... Lloyd J. Peter- 
man, KN9DPJ, Route 4, Sturgeon Bay, Wis., 
made his first contact with KN3DII, and he 
now has eight states worked. Lloyd feeds his 
Heathkit DX-40 into an 80-meter doublet on 
80, 40, and 15 meters. As might be expected, 
it does not do too well on 40 meters, but he 
runs 75 watts on 80 and 15. He receives on a 
Heathkit AR-3 with a Q-Multiplier added to 
it.... Sanford Hutson, KSQHS, Box 27, Stutt- 


gart, Ark., has now received his General Class 


license after working 19 states, all confirmed, 
as a Novice. San should have his new Heath- 
kit DX-100B together and operating by the 
time he reads this. He still offers to sked any- 
one needing Arkansas. 

Elton Harper, KN4YWY, 2303 Division St., 
Jacksonville, Flu., claims "15 was dead when 
I got my license, so I started slow.” In spite 
of his slow start, he has worked 29 states and 
five foreign countries, mostly on 15 and a few 
on 40. Elton’s best DX is Japan. His equip- 
ment includes a Globe Chief 90A transmitter 
and a Hammarlund H@Q-100 receiver....A 
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HELP US OBTAIN OUR HAM LICENSES 


K1/W1 CALL AREA 


Greg Hoisington (15), 12 Fifth Ave., Westover 
Air Force Base. Mass. (Code, theory, regula- 
tions and selection of equipment) 

George Cleveland, 24 Fairfield St., Newton- 
ville 60, Mass. (Theory, regulations and selec- 
tion of equipment) 

A/3c Lavert A. Henley, AF19561742, Box 468, 
Tuslog Det. #3, APO 324, New York, N. Y. 
(Theory, regulations and selection of equip- 
ment) 

Howard Feldman, 49 Western Promenade, 
Auburn, Mass. (Code and theory) 

Dana Bennett (12), 40 Waldo Leahy, Town- 
send, Mass. Phone: 166, (Selection of equip- 
ment) 

Ernest Richards, Round Pond, Me. 
LA 9-2135. (Code and theory) 

Geraldine Vanoni, 80 Joseph St., Torrington, 
Conn. (Code and theory) 


K2/W2 CALL AREA 


Phone: 


Ted Picker, 113 Brighton Ave., Perth Amboy, 
N. J. (Code) 

Abraham Wagner, 132 E. Hazeltine Ave., Ken- 
more 17, N. Y. (Code, theory and regulations) 

Bob Allen, 8 Gary Rd., Syosset, N. Y. (Theory 
and selection of equipment) 

Martin Halofsky, 2230 62nd St., Brooklyn 4, 
N.Y. Phone: CL 9-3463. (Code and theory) 

George Levy, 2845 W. 29th St., Brooklyn 24, 
N.Y. (Code, theory and regulations) 

Edward V. Daly (14), 462 Eastlake Ave., Mass- 
apequa Park, L. I., N. Y. (Theory) 

Richard A. Mattner, 240 Carroll St., Brooklyn 
81, N. Y. (Code, theory ana regulations) 

George Bornemann (14), Box 174, Tillson, 
N. x (Code, theory and selection of equip- 
men 


K3/W3 CALL AREA 


Robert Eckert, 356 E. South St., Wilkes Barre, 
Pa. (Code, theory and regulations) 


K4/W4 CALL AREA 


Charles W. Fentress III, 531 Washington 
Park, Norfolk, Va. Phone: MA 5-4101. (Theory, 
regulations and selection of equipment) 

Jimmy Foust (15), 108 Virginia Way, Pensa- 
cola, Fla. (Code, theory and regulations) 

David Gerns (14), 511 Farr Ave., Fairfax, Va. 
(Code and selection of equipment) 

Delbert Greear, P. O. Box 235, Helen, White 
County, Ga. (Code, theory and regulations) 

Jerry Evans, 19540 N.W. 8th Ave., North Mi- 
ami 69, Fla. Phone: NA 1-7904. (Theory) 


K5/W5 CALL AREA 


Donald E. Johnson, Box 57, Newhebron, Miss. 
(Code, theory, regulations and selection of 
equipment) 

Jimmy Winkler, R. #1, Cane Hill, Ark. (Code, 
theory, regulations and selection of equip- 
ment) 

John A. Unsicker, 132 W. Okla. St., Walters, 
Okla. (Code, theory, regulations and selection 
of equipment) 

John Paul Kana (14), P. O. Box 834, Weimar, 
Tex. Phone: 385J. (Code, theory, regulations 
and selection of equipment) 

Oran Neck, 36 Rentfro Blvd., Brownsville, 
Tex. Phone: LI 2-7521. (Code, theory, regula- 
tions and selection of equipment) 

Kenneth Dobbs, 7819 Fir St., Houston 12, Tex. 
(Code, theory, regulations and selection of 
equipment) 

Kenneth Cornett (18), R. #1, Box 119, Yukon, 
Okla. (Code, theory and regulations) 

Morris E. Wickliffe (14), 512 Walnut St., Ben- 
ton, Ark. (Code, theory and selection of equip- 
ment) 


K6/W6 CALL AREA 


L. W. Strimpel, 6817 Matilija Ave., Van Nuys, 
Calif. (Code, theory and regulations) 


Don Anderson, 1623 Noe St., San Francisco 
14, Calif. Phone: MI 8-0139. (Code and selec- 
tion of equipment) 

John Fred Palmer, 119 East Vista Ave., Daly 
City, Calif. Phone: PL 6-6780. (Code, theory, 
and regulations) 

John V. Guy, YMCA, 715 S. Hope St., Los 
Angeles, Calif. Phone: MA 17-4751. (Code, 
theory and selection of equipment) 

Patrick A. Crittenden (15), 35214 E. 236th St., 
Wilmington, Calif. (Code, theory, regulations 
and selection of equipment) 


K7/W7 CALL AREA 


Phillip A. Laine, 3715 N. Main, N. Las Vegas, 
Nev. (Code, theory and regulations) 

Douglas Schroeder, 1212 Darmak, Las Vegas, 
Nev. Phone: DU 2-6659. (Code, theory and se- 
lection of equipment) 

John Johnson, W. 2518 Olympic, Spokane, 
Wash. Phone: FA 5-0549. (Code and theory) 

Dieter Kaetel (17), 3251 Belvidere Ave., Seat- 
tle 6, Wash. Phone: WE 17-8962. (Code, theory 
and selection of equipment) 


K8/W8 CALL AREA 


Paul Davis, 1634 Betz Dr., Akron 6, Ohio. 
(Code and theory) 

Dave Rochat, 118 S. Main St., Chagrin Falls, 
Ohio. (Theory and regulations) 

James Sharpe, 3222 Harry Lee Lane, Cincin- 
nati 39, Ohio. (Code, theory and selection of 
equipment) 

Louis H. Swart, 1544 Hollywood N. E., War- 
ren, Ohio. (Code and theory) 

Jeronie Nemeth, 9144 Lane, Detroit 9, Mich. 
Phone: VI 3-0136. (Code, theory, regulations 
and selection of equipment) 

Roger Smith (14), 4777 Furney St., Holt, 
Mich. Phone: OX 4-2632. (Code and theory) 

Richard Silverman, 16159 Indiana, Detroit 21, 
Mich. Phone: UN 1-8427. (General theory) 

James R. Hurayt, 3329 Roehl Ave., Cleveland 
9, Ohio. Phone: ON 1-4637. (Code, theory, reg- 
ulations and selection of equipment) 

Xavier F. Turchetta (14), 4444 West 35th St., 
Cleveland 9, Ohio. Phone: SH 1-1044. (Code, 
theory and selection of equipment) 


K9/W9 CALL AREA 


Michael Traham, 4817 N. Kimball, Chicago 25, 
Ill, Phone: IN 3-8908. (Code, theory, regula- 
tions and selection of equipment) 

Tom Wendt (29), 3754 S. Iowa Ave., Milwau- 
Kee 7, Wis. Phone: HU 3-4620. (Code and 
theory) 

David Daniels, 701 N. Jefferson, Salem, Il. 
(Code, theory and selection of equipment) 

Mike Friduss, 8109 S. Jeffery, Chicago 17, Ill. 
Phone: SA 1-2299. (Code, theory, regulations 
and selection of equipment) 


K0O/W® CALL AREA 


Larry Phillips (16), 411 No. West Ave., Boli- 
var, Mo. Phone: FA 6-4574. (Code) 

Mike Schwendeman, Box 165, Benson 3, Minn. 
(Code, theory, regulations and selection of 
equipment) 

John Resing, 2755 N. Meridian, Wichita 4, 
Kans. (Code and theory) 

Robert Fram, 3230 W. Owasso Blvd., St. Paul 
12, Minn. (Code) 

Fred R. Welter (14), Maysville, Mo. Phone: 
ee) (Code, theory and selection of equip- 
men 


VE AND OTHERS 


Gene Hussack, Lynn Lake Amateur Radio 
Club, Lynn Lake, Manitoba, Canada. (Theory 
and regulations) 

Gary Helferty, 345 Mary St., Oshawa, Ontario, 
Canada. (Theory) 

Terry J. Tod, 143 Lanside St., Winnipeg 1, 
Manitoba, Canada. (Code, theory and regula-~ 
tions) 


WWW. ameneganadimaistarv.com 


little help sometimes makes a big difference. 
In seven months on the air, Dennis Perry, 
KR6JEN (13), 8207 Concord, Fontana, Calif., 
had made only two contacts. Then, with the 
help of W6RID and KN6PJS, he put up a 40- 
meter “long wire,” and made 96 contacts in 
a week and a half. After that, he went on 15 
meters and worked 14 states with his DX-40 
transmitter and Hallicrafters SX-71 receiver. 
... Jerry LeBow, KN2SMC (13), 52 Seneca 
Ave., White Plains, N. Y., has quite an un- 
usual QSL card, which he tries to send lo 


everyone he works. Jerry usually sticks to 40 | 
meters, where he runs 60 watts to a DX-40 | 


to chase r.f. up the feedline of his 40-meter 
dipole. He receives with a Hallicrafters S-38E. 
Jerry offers to help prospective hams. 

Joe Veras, KNIOCO, 1373 Russell St., Green 


Bay, Wis., likes 15 meters best. In a month | 


and a half on the air, his Johnson Adventurer 
transmitter, “long wire” antenna and RME-45 


receiver have worked eight states, with five 
confirmed. Joe’s pet peeve is an operator who | 


promises to QSL, acknowledges your address, 
and never sends the card. ... Peter Guidi, 
WV2BMB (15), P. O. Box 64, Croton Falls, 
N. Y., operates on 40 meters, except when the 
interference drives him to 80 meters. Pete 
made about 120 contacts in 24 states his first 
five weeks on the air, using a Globe Chief 90A 
transmitter at 75 watts, a 40-meter folded 
dipole about 20’ high, and an AR-3 receiver 
backed up with a Q-Multiplier. Pete plans on 
trying I5 meters as soon as he builds a “pre- 
selector” (r.f. amplifier) for his receiver... . 
The report from Jim George, K8JPV (16), 911 
N. Walker St., Princeton, W. Va., took so long 
to reach me that Jim will probably be sur- 
prised to see it here. In four and a half 
months on the air, his Heathkit DX-20 and 
Hallicrafters S-38C receiver have racked up 
1042 contacts in 41 states and a bunch of for- 
eign countries. He works 40 meters most but 
drops to 20 meters to work DX—one advan- 
tage of being a “General.” Check with Jim 
if you need West Virginia. 

Gary L. Emory, KN3DPA (14), RFD 5, To- 
wanda, Pa., works 80 and 40 meters at times, 
but 15 meters is his favorite. He uses a Knight 
transmitter running 50 watts and receives 
with an S-38E. His 15-meter antenna is the 
“Demi-Quad” described in Poputar ELEc- 
Tronics in January, 1958. It works well. as 


attested by an RST599 report from England | 


and an RST589 trom Spain. His states- 
worked total is 33, 29 confirmed, in five 
months on the air... .K4RJM, 404 Dakota 
St., Piedmont. Ala., agrees with K2TSW (No- 
vember “News And Views”) that the antenna 
has much to do with the success of any ham 
station, but he argues that the main factor 
is the operator. 
transmitter and a moderate-priced receiver, 
and he might work 48 states and 50 countries, 
while another ham might do well to work 10 
states with the same equipment. K4RJM also 
offers to help prospective hams. 

How about sending in a picture of your 
station and news of your activities for next 
month? Also, how about a contribution for 
our new section? 73, 

Herb, WIEGO 
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BrSPere for your Career In 


ELECTRONICS 
NM, RADIO-TV 
COMPUTERS 


and other fields of 
ELECTRICAL ENGINEERING 


At MSOE, you can equip 
yourself for a career in 
many exciting, growing 
fields: MISSILES + RADAR 
AUTOMATION © RESEARCH 
DEVELOPMENT ° ELECTRICAL 
POWER*AVIONICS*ROCKETRY 


When you graduate from the 
Milwaukee School of Engineer- 
ing, you are prepared for a dy- 
namie career as an Electrical 
Engineer or Engineering Tech- 
‘PW awician. Under a taculty of 
ecialists, you gain a sound 
echnical education in modern. 
completely equipped laborator- 
ies and classrooms. As a result, 
L MSOE graduates are in great 
demand and highly accepted by 
industries nationally. 

At MSOE you will meet men 
from all walks of life and all 
parts of the country —- some 
fresh out of high school or prep 
school, others in their twenties 
—— veterans and non-veterans, 

You can start school in any 
one of four quarters and begin 
specializing immediately. En- 
gineering technicians graduate 
in 2 years with an Associate in 
Applied Science degree. For a 
Bachelor of Science degree in 
Engineering, you attend 4 years. 
A 3-month preparatory course 

| also is available. 

If you're interested in any 
phase of eleetronics, radio or 
television, be sure to look into 
the programs of study offered 
by the Milwaukee Schoo} of En- 
gineering. Just mail the coupon. 


FREE CAREER SOOKLET! 


spare |e 


MILWAUKEE SCHOOL 
OF ENGINEERING 


Dept. PE-259 1025 N. Milwaukee St., Milwaukee, Wis. 

Please send FREE Career Booklet. I'm interested in 
( Electronies [] Radio [) Television £) Computers 
() Electrical Power (J Industrial Electronics 
Mechanical Engineering [] Electrical Engineering 


4 
q] 


(PLEASE PRINT) | 

Name. tA BO isisrcoane | 
Address ices ; | 
City Zone State. sas | 
C] I'm eligible for veterans education benefits | 

Lan eee ne ann me ee cee a ee es a as eo oe me So aoe ee 
123 


WWW amenoraradeahistarv.com 


1OBP4 = $7.95) 16WP4 $15.20; 17TP4. $19.30) 21EP4 $14.95 
12LP4 8.95 | 16TP4 10.95} 20AP4 19,30| 21FP4 15.95 
14B/CP4 9.95 | 17AVP4 = 15.20; 20CP4 13.90) 21WP4 17.30 
6DP4 = 14.95|17BP4 10.95] 20HP4 17.95 | 21YP4 15.95 
16EP4 15,90 | 17CP4 17.00) 21AP4 =. 22.10) 21ZP4 14.95 
16GP4 15.90) 17GP4 17.60) 21ALP4  20.95| 24CP4 23.95 
1GKP4 —10.95|17HP4 13.60, 21AMP4 19.95 24DP4 «. 26.95 
16LP4 10.95 | 17LP4 13.60| 21ATP4 20.95 | 27EP4 39.95 
16RP4 10.95 | 17QP4 11.95] 21AUP4 = 20.95| 27RP4 - 39.95 
| 27"—6 month guarantee—all others 1 year. Aluminized Tubes 
$5.00 more than above prices. These prices are determined to 
include the return of an acceptable similar tube under vacuum. 


(PICTURE TUBE OUTLET— 


| 3032 MILWAUKEE AVE., CHICAGO 18, ILLINOIS 


ORDER BY MAIL AND SAVE! 


TV PICTURE TUBES 


ALL PRICES FOB CHICAGO, ILLINOIS. Deposit required, 
when old tube is not returned. refundable at time of return. 
25 deposit required on COD shipments. Old tubes must { 
be returned prepaid. We stiip anywhere. 


WRITE FOR COMPLETE LIST 


Dickens 2-2048 


Get This Brilliant, New | 


| Slecho Vora 


Monaural-and-Stereo | 
Explanation-Demonstration - — 
12-inch LP Record Just $1.50 | 


he abe's of 
NIGH PIDELITY 


Send check or 
money order to: 
Electro-Voice, Inc. 
Dept. PE-2 
Buchanan, Mich. 


& Rteren Brimer 


~» Elect Petes. 


NO FURTHER ... IF YOU'RE 
UNHAPPY WITH “HI? HI-FI 


PRICES. WRITE FOR OUR 
UNUSUAL AUDIO CATALOG. 
KEY ELECTRONICS CO. 


120-B Liberty St., N.Y. 6 
Phone EV 4-6071 


e 
Print YourOwn 
Cards, Stationery, Advertising, Circulars, 
labels, photo and movie titles, church work, 


tags, etc. Save money. Sold direct from fac- 
tory only. Raised printing like engraving, too. 


Own a Printing Business 


{it ¥ 

* Print forOthers,Good Profit. Have home shop. 
Junior press $16; Senior $29 up. We supply eve- 
rything. Easyrules. Pays for self in short time. 
Write for freecatalog of outfits and all details. 
KELSEY PRESSES, C-10 Meriden, Conn. 


INVENTORS 


Send for 
PATENT INFORMATION REGISTERED PATENT 


29-PE WARNER BUILDING 
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ATTORNEY 
ASSOCIATE EXAMINER 


Book and 
% 
INVENTOR’S RECORD U.S. PAT. OFF. 1922-1929 


without obligatron 


GUSTAVE MILLER 


WASHINGTON 4, D. C. PATENT LAWYER 


Patent Attorney & Advisor 
U. S. NAVY DEPT. 1930-1947 


Short-Wave Report 
(Continued from page 83) 


Afghanistan—R. Kabul’s new 6005-kc. out- 
let is believed to operate froin 0730 s/on to 
1230-1300 s/off. On the half-hour a clock 
strikes local time. Local news in Pushtu is 
given at 0830-0840, world and domestic news 
in Pushtu at 1000 and 1100. The Eng. pro- 
gram is timed for 1200. It is not known at the 
moment whether this new outlet is replacing 
or paralleling the 18,634-ke. outlet. (377,488) 

Algeria—Algiers has returned to 11,835 ke. 
from 11,715 ke. and is noted at 1100-1715. (100) 

Angola—CR6SF, Luanda, is heard well on 
17,795 ke. at 1605-1730 in Portuguese, dual to 
the 4955-kc. outlet. (59, 100) 

Belgium—ORU, the /nternational Goodwill 
Station, Brussels, has taken over for World’s 
Fair Radio (which has been dropped) and is 
sponsoring the Eng. segment at 1930 on 11,850, 
9745, and 9655 ke. (420) 

British Guiana—R. Demerara, Georgetown, 
is noted daily with good signals on 5981 ke. at 
0411 s/on with Eng. program summary. A 
Hindi language program is heard at 0415-0420 
with Eng. returning at 0420. (353) 

Burma—Rangoon can be tuned on 9640 kc. 
at times and rarely on 15,365 and 11,764 kc. 
with Eng. news after Korea s/off on 9640 ke. 
at 1000. Noted to 1015 with weak signals and 
occasional heavy QRM. (353) 

Cambodia (Indochina)—Radiodiffusion Na- 
tionale Khmere, Phnompenh, has been noted 
on 7185 kce., weak, with Eng. news at 0800. The 
6090-kc. outlet is heard from 0915 to 1000 s/ott 
with French language program. QRM from 
Luxembourg mars the latter xmsn. (166, 488) 

Cape Verde Islands—CR4AC, Radio Barla- 
vento, St. Vincente of Cabo Verde, 3960 kc., is 
tuned at 1730 with Portuguese news, 1745 with 
music to fade-out. (MS) 

Ceylon—The Commercial Service of Radio 
Ceylon, Colombo, 15,265 ke., is usually heard 
well at 2030-2130 in English. This is an early- 
morning (Ceylon time) musical program with 
pop records and commercials. (BJ) 

Chile—A new station is R. Diego Portales, 
Talca, on 6020 kc. with 10-kw. power, sched- 
uled at 0700-0000. (465) 

China—The latest schedule for R. Peking 
gives the Eastern N.A. beam at 2030-2130 on 
11,820 and 15,095 ke. Channels for the West- 
ern N.A. program are 11,975 and 15,115 ke. but 
no times were given; try for it at 2230-2330. 
Another xmsn, believed to be beamed to Eu- 
rope, is noted in Eng. at 1445-1515. (RG, 420) 

The China Press Agency, Peking, 12,124 kc., 
was tuned at 1715 with a woman giving dicta- 
tion-speed news in native language. Heard to 
past 1815, no parallel channel found. (166) 

Comores Island—&. Comoro, Dzaoudzi, 7340 
ke., is scheduled Sundays only at 0700-0830. 
Further details are still lacking. (363) 

Costa Rica—Here is a partial list of Eng. 
and German xmsns for TIFC, The Lighthouse 
of the Caribbean, San Jose: in German at 
0730-0745 Sundays and at 0000-0015 Mondays; 
in Eng. at 1500-1600 Sundays, 2200-2300 Sun- 
days and Mondays, and 2300-0000 daily. All 
xmsns are on 9647, 6037, and medium-wave 
995 ke. (378) 
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Cuba—COCO, Havann, is again active on 
9531 ke. and is heard at 0700 s/on. (100) 

According to the Short-Wave Editor for the 
Universal Radio DX Club, the Cuban outlet 
on 2440 kce., COCA, as listed by the World 
Radio Handbook, is definitely not on the air. 

England—GSK, London, is now on 26,080 kc. 
and is scheduled at 0915-1315 to N.A., replac- 
ing 21,660 ke. (100) 

Ecuador—Widely heard and reported, the 
Voice of the Andes, HCJB, Quito, now main- 
tains the following schedule: 15,115, 11,915, 
9745 and 6050 ke. to the Americas (except 
Tuesday) at 0000-0015 in Russian, 0015-0030 
in Spanish, 0030-0130 in German, and to South 
Pacific at 0130-0500 except Tuesday and Sun- 
day in English; 11,915 and 9745 ke. to South 
Pacific at 0430-0500 Sundays in Swedish, 0500- 
0530 except Tuesday in Russian, 0530-0600 ex- 
cept Tuesday in English; 17,890, 15,115 and 
11,915 ke. to the Americas at 0900-1000 except 


Monday in English, 1000-1030 Saturdays in | 


German, 1000-1100 Sundays in German, 1100- 
1200 Saturdays in Russian, and to Europe (ex- 
cept Monday at 1400-1530 in English, 1530- 
1600 in French, 1600-1630 in Swedish, 1630- 
1700 in Spanish, 1700-1730 in Russian, 1730- 
1800 in Gerinan; 15,115 and 11,915 ke. to the 


Caribbean at 1830-1900 except Monday in | 


English; 15,115, 11,915 and 9745 ke. to the 
Americas at 2100-0000 except Monday in Eng- 
lish. (378, 403) 

Fiji Isliands—VRH4, Suva, can be tuned on 


3980 ke. in Western areas at 0500-0530 with | 
concert music; Eng. ID at 0500. Xmsn closed 


at 0530. (61A) 


French Somaliland—R. Djibouti, 4780 kc., | 


has extended its schedule and now closes daily 


at 1545. French programs begin at 1500 with 


news. Signature is “La Marseillaise.” (488) 

Germany—Deutsche Welle, Cologne, can be 
noted on 21,725 ke. testing a new xmtr at 
0930-1230, dual to 17,875 and 21,490 kc. Eng. 
news is at 1035. (100, 473) 

The daily evening xmsn at 2130-2140 has 
been extended to 2150 on 9640 and 11,795 ke. 
Eng. news is at 2130. German/English lan- 
guage lessons are presented at 2140-2150 on 
Mondays and Thursdays (beginners) and 
Tuesdays and Fridays (advanced). Reports go 
to Deutsche Welle, Koln, Funkhaus WDR. Box 
239, Cologne, Germany. (TM, VM, JS, 100, 386, 
473, 482, 483, 501) 


Haiti—R. Commerce, Port-au-Prince, has | 


been found on 17,954 ke. with a religious pro- 
gram at 1745-1815. All French, this xmsn was 
also noted later on the 6099-kc. outlet. (44) 

India—All India Radio has recently been 
noted on 6190 kc. at 0720 with Indian music 
but fade-out by 0750, and on 9675 ke. at 0715- 
0730 with Eng. news. (166, 226) 


i ee ee ans = 


lraq—Baghdad’s Foreign Service recently 


shifted from 6188 kc. to 6030 ke. and is now 
scheduled as follows: 0800, 
Arabic Home Service; 0800-1200, Kurdish (also 
on 3297 ke.); 1200-1230, Urdu (sometimes on 
3297 ke.) ; 1230-1300, Persian; 1300-1330, Turk- 
ish; 1330-1400, French; 1400-1430, German; 


change from | 


1430-1500, English; 1500-1600, relay of Arabic | 


Home Service, dual to 7180 ke. (488) 
Japan—Tokyo has opened 21,620 kc. for 
improved reception to N.A. at 1800-1900 and 
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“Order A Kit Now” 


from 
‘‘the house the hams built’ 


“the World's Largest Distributor of Amateur Radio Eqpt.’' 


100w pss {suppressed carrier) 
50w CW, 40w AM 


Sidebander 
DSB-100 Kit 
$12.00 $9.00 


Bown per mo, 
OR $119.95 CASH 
+ $139.95 — $14.00 Down, $11.55 per mo, 
Vox KIT: $19.98 
W/T: $24.95 
QT-10: $9.95 


Leo 8. Meyerson 


Go CW now! Operate AM and Sldeband as 
s0on as you receive your General class lt- 
cense, without investing in other equip- 
ment. Continuous coverage 3-9me & 12- 


VFO 755A B0mc. Negative inverse tevdback improves 
KIT: $49.95 ivreg, response & modulator linearity, 
wWw/T: $59.95 Speech clipping and tiltering for min. band 


width. Straight thru operation with 3- 


LINEAR AMPLIFIER stage RF Section. Suppression 45ub or 
LA-1 KIT: $99.50 better, with exclusive self-balancing Srid 
W/T: $124.50 circuit. Ceramic band, function switches, 


POWER ATTENUATOR PaA-t: $10.95 


90 Watts CW 


Globe Chief 
90A Kit 
$6.00 $5.00 


Down Per mo. 
OR $59.95 CASH 


W/T: $74,50 — $7.45 Down, $6.15 oer mo. 


Compact, well-filtered, bandswitching (10- MODULATORS; 
160M), with built-in power supply.  Pi- KIT 9 
Net 52-600 olms. Modified Grid Bluck SM-90 SIT, 311° 


Keying, 
be converted 
Forward Louk. 


Provisions fur VFO input. 
$x9x14"" 


can 
with U M-1 


KIT: 
w/t: 


$32.50 
$49.95 


60w CW; 55w AM 


- Globe 6 & 2 
© Hi-Bander Kit 
3.00 $7.60 


Down per mo. 


OR $129,95 CASH 
W/T: $149.95 — $15.00 Down, $8.70 per mo. 


to fone. 


‘§ 
rah $1 


VFO 6-2 Aestage KF Seetlon Gill metered! allows 
straight) thru operation Built-in power 
KIT: $49.95 52-72 olin cuax. Variable an 


W/T: $59.95 ling. Sinvle Control Bandswiteh- 
ing. Hlarmunie & TVI-suppression. Reserve 
wecessory puwer trom chassis rear sucket 
New buo-band ¢ireult eliminates switch. 
ing of tinal cuils 
with external power 
ward Look 


SEND FOR GLOSE’S 
COMPLETE FREE 
BROCHURE NOW! 


May be used mobile 
supply. 


New For- 


Please send your 1959 
Free Catalog (] . . .and more 


info on; " 


Name:- 
Address: - Stina 


City & OA oat 
m—ElUee eee oe =n 0 GT 
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CHASS!S 
HOLES 
FAST! 


ROUND SQUARE 


Smooth, accurate openings made in 114 minutes 


or less with Greenlee Radio Chassis Punch 


Quickly make smooth, accu- 
rate holes in metal, bakelite, or 
hard rubber with a Greener 
Chassis Punch. Easy to operate 
. Simply turn with an ordi- 
nary wrench. Round, square, 
key, and ‘ pr types... wide 
range of sixes to make openings 
for sockets, plugs, controls, 
meters, terminal strips, trans- 
formers, anel lights, etc. As- 
sure perfect fit of parts and 
professional finish to every 
job. Write for descriptive liter- 
ature. Greenlee Too! Co., 1803 
Columbia Ave., Rockford, fli, 


Equipment, components or parts! 
The 267,000 purchasers of POPULAR ELECTRON- 
ICS are always in the market for good used equip- 
ment or components. So, if you have something to 
sell, let PE readers know about it in our classified 
columns. 

It costs very little: just 50¢ per word including 


name and address. Minimum message: 10 words. 
Yor further information, write: 


Martin Lincoln 


POPULAR ELECTRONICS 


GREENLEE 
‘ 


Learn how to protect your invention. 

“Patent Guide’’ containing detailed information concerning 

hatent protection and procedure with ‘‘Record of Invention’’ 

form will be forwarded to you upon request—without obligation. 

CLARENCE A. O'BRIEN & HARVEY JACOBSON 
Registered Patent Attorneys 

District National Bldg. Washington 5, D.C, 


Specially prepared 


| 


EASY TO LEARK ( CODE 


99-A 


Learn to increase speed with an Rusia mea ph 
—the Radio-Telegranh Code Teacher tha take 
the place of an oberxtor-instrucior and i 


range 5 to 40 WPM. Always ready—no Sits 
Thousands have ‘‘acjuired the code'’ with the 
Instructograph System. Write today for conven- 
ient rental or purchase plans. 


INSTRUCTOGRAPH COMPANY 
4713 SHERIDAN ROAD, CHICAGO 40, ILLINOIS 
357 West Manchester Ave., Los Angeles 3, California 


126 


One Park Avenue, New York 16, New York 


INVENTORS 
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operates with 17,855 kc. The new channel re- 
places 15,325 ke. (26, 44, 100, 240, 383) 
Laos—Vientiane, identifying as Radiodif- 
fusion Nationale Lao, on 6130 ke., is noted 
from 0800 to 0845/close, with French to 0820 
and then Laotian. It closes with a march pre- 
sumed to be the Laotian Anthem. (488) 
Lebanon—The Anti-Shamun Clandestine 
station on 8220 ke. has been noted at 0000 with 


ry 
SHORT-WAVE ABBREVIATIONS 


Eng.—English ORM_Interference 
ID—Identification R.—-Radio 
1S—Interval signal s/off—Sign-olf 
kc.—Kilocycles s/on—Sign-on 
kw.—Kilowatts xmsn—Transmission 


N.A.—North America xmtr—Transmitter 


"Ce we re 


Arabic. The Phalangist-controlled Voice of 
Lebanon on 6580 ke. and the Voice of Free 
Lebanon, 6028 and 12,000 kc., have both ceased 
operations. (166, 488) 

Liberia—ELWA, Monrovia, 21,510 kc., still 
carries an Eng. program on Tuesdays at 1800- 
1945 to N.A. parallel to 15,198 kc. Another Eng. 


segment is noted Wednesdays at 2000-2145 on 


11,980 ke. The latter channel also has a 
French religious program at 0100. (RD, 39, 61, 
442, 502) 

Mauretania—The French station on 4950 
Ke. is believed to be Atar and seems to ID as 
R. Mauretanie at 1600 s/on, although this is 
the slogan used by Saint-Louis on 6045 ke. 
The former is noted to 1625 with French; the 


| latter 1800-1900 Arabic and Maure. (336, 488) 


Mexico—XELZZ, Mexico City, 11,860 kc., 
seems to have changed opening of Eng. pro- 
gram to 2055. (420) 

A new station is XEWW, Mexico City, on 
6165 ke. It is noted at 0645 s/on and during 
the evenings between breaks in xmsns from 
Berne, Switzerland. It is parallel to the 9500- 
ke. station. (100, 420) 

Netherlands--R. Nederland, Hilversum, op- 


| erates to N.A. at 1615-1655 on 21,480, 17,775, 


15,220, and 6025 ke. and at 2130-2210 on 11,730, 
9590, and 6025 kc. Program changes: “By Re- 
quest” is now on Thursdays, and the letter- 
box program on Tuesdays. Watch for “Hobby 


| Corner.” (386, 401, 502) 


Netherlands New Guinea—R. Sorong, 3395 
ke., is noted with IS at 0428, opening at 0430 
with “The Swedish Rhapsody.” Programs in 
Dutch heard to 0450 fade-out. Very careful 
tuning is needed for this one! (61) 

Peru—R. Loreto, Iquitos, 9590 kc., is heard 
at 1900-1930 with American pop records; 
hymns to 1945; native music to 2000. The 
language is Spanish. (61) 

Philippines—The Far East Broadcasting 
Service, Manila, is noted on 15,385 ke. at 0810- 
1000, 1600-1700, and 2100-2200, alternating 
with 11,920 kc. every half-hour. The 50-kw. 
xmtrs are new, reports wanted. (377, 400) 

Portugal—CSB52, R. Renascenca, Lisbon, 
6154 ke., opens at 0331 with news in Portu- 
guese, also noted at 0630 with Spanish songs; 
the schedule is 0230-0430, 0515-0900, and 1230- 
1800. CSB51, FR. Clube Portugues, Parede, 6080 
ke., is scheduled at 0200-0500 and 0700-2000. 
(MS, 166) 

Seychelles—Maha, 4990 kce., is noted from 
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1030 to 1118 s/off. News from London is re- 
layed at 1100; local news at 1109. Entire xmsn 
is in English. (488) 

Somaliland Protectorate—R. Hargeisa, 9666 
ke., is noted at 0900-0915 in Somali, Eng. ID 
0915, Somali to 1015. News from London at 
1100; English portion runs from 1015 to 1118. 
(61A, 400, 488) 

South Africa—The South African B/C 
Corp., Paradys, is noted on 11,897 kc. with an 
all-Eng. program from 2330; news at 0000; 
weather at 0045. Other xmsns from Paradys 
are noted on: 11,936 ke. at 0000, Eng. news 


0030; 9680 ke. around 1045 with news at 1100. | 


Springbok Radio, Johannesburg, is heard on 


Unidentified Stations 


The following unknown stations are be- 
ing listed by frequency. If you have infor- 
mation on any of them, please let us know. 

3222 ke.—Heard from 0245 to 0300/close 
in French with French and European-type 
music. This may be Radio Lome, French 
Togo. (61) 

3960 ke.—Noted from 1748 to 1800/close 
with native folk instrumental music in 
either Portuguese or Spanish (possibly 
Italian). Off at 1800 with Portuguese an- 
them. (61) 

3975 ke.—Noted at 0532-0540 in language 
with chanting, talks, and music. (353) 

5850 kc.—Heard from 2000 fade-in to 
0000 s/off; a Monday program called “Exi- 
tos de la Semana.” This is not La Voz 
Dominicana. (RM) 

6075 ke—An unknown German-speak- 
ing station noted at 0000-0100 under the 


Nordwest Runkfunk station. (23) 

6100 kc.—Heard at 0600 in Arabic; ID 
given as “Huna Bahrain.” (26) 

6110 kc.—An Arabic station, closing Sun- 
days at 1830 without ID. Not London but 


may possibly be Tangier. (420) 

6124 ke.—Arabic speaker noted from 
0115 to 0200/close with Arab talks and mu- 
sic; may be a Clandestine outlet. Also 
noted at 1500. (166) 

6135 ke.—A USSR outlet, possibly Mos- 
cow, noted from 1600 to 1657/close. News 
in native at 1600. They close with Red An- 
them. (166) 

6172 kc.—English speaker noted to 1430 
s/off. This is not Madagascar. They close 
without anthem after giving short-wave 
and medium-wave frequencies. (166) 

6213 kce.—Spanish speaker noted just 
below Cayenne on 6215 ke. from 1945 with 
improved signal after 2015. Musical com- 
mercial ads, Latin-American music. (61) 


9720 kc. in Eng. at 1100, and is dual to a sta- 
tion in the 41-meter band (not heard as yet). 
(149, 420, 442) 

Spain—R. Nacional de Espana, Madrid, has 
Eng. to the British Isles and Western Europe 
daily at 1520-1550 on 9363 and 7100 ke. The 
third channel, 6130 ke., has not been noted 
on this xmsn. (501) 

Switzerland—Berne carries Eng. to Eng- 
land and Ireland at 1515-1530 on 7210 and 
9665 kc. English to N.A. is noted at 2030-2215 
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STEREO-ADAPTED 
15-Watt Amplifier 
DISCOUNTED 40% 


THE 
REALISTIC AF-15 


NEW REALISTIC AF-15 amplifier 
with 20-20,000 cps +1 db out- 
put at 15 watts; 6-tube AC cir- 
cuit with two EL-84s; full +15 
and —15 tone controls; sep- 
arate loudness and volume 
controls! Complete in compact 
954 x 4% x 64” case at NO 
added cost! Other features in- 
clude: RIAA-phono and Ampex- 


g. °66.95 
tapehead equalization; 7-way 


Speaker switch for up to four 


4/8/16-ohm speakers in any combinatior, 


distortion 


under 1%. The AF-15 has built-in terminals for attach- 
ing the Realistic Stereo Master stereo controlling/ 
switching unit plus a second amplifier without wiring 


% 232 Pages BiG! 
yx 84 Stereo-Monaural | 
Hi-Fi System Bargains! (* 
% 30,000 Items! 
%& Low Mail-Order Prices 


: Radio Shack Corp. Dept. 11¢ : 
|= 730 Commonwealth Avenue, Boston 17, Mass. : 
| = (7) Send FREE 232-Page 1959 Catalog x 

5 [] One AF-15 Amplifier, 33X005YD, $39.95 ‘ 

: (] 30-Watt Stereo Pair, R-7243AF15D, $89.95 ; 

a Please enclose check or money order! : 

: Name : 

: Address - : 

City An) : 

: . 167 Washington St., Boston, Mass. 

: Stores: 230 Crown St., New Haven, Conn. : 
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POPULAR “i” 


Send ELECTRONICS) 
POPULAR 


ELECTRONICS 


Every 
Month 


name 


address 


state 


zone 


01 3 years for $10 
Check one: [] 2 years for $7 
(1 1 year for $4 
In the U. &., ifs possessions and Canada. Foreign rates: 


Pan American Union countries, add .50 per year: all 
other foreign couutries, add $1 per year. 


Mail to: POPULAR ELECTRONICS 


Dept. E-2-9, 434 South Wabash Ave., Chicago 5, III. 


=: “Lat ace shew yew 


Mew em ew wow nw % 


HOW TO SPEAK AND WRITE 
.\ LIKE A COLLEGE GRADUATE 


have helped thousands of men and women who have not had 

college training in Engiish to become effective speakers. 
writers, and conversationalists. With my new C. 1. METHOD, 
you can stop making mistakes, huild up your vocabulary, speed 
up your reading. develop writing shill, learn the ‘secrets’ of 
conversation. You don't have to go back to school. Takes only 
1A minutes a day at home. Costs little. 42-page heoklet mailed 
PREE upon request. Send me a card or letter TODAY! 

Don Bolander, Career Institute 
Dept. E-1042. 30 E, Adams Strect. Chicago 3. Illinols 


Please maii me your FREE 32-page hooklet on English. 
Name 

Address 

‘City Zone State 


= ’ 

_ WORLD’S LOWEST PRICED 

ADDING MACHINE . yrs" 
FREE. TRIAL 

COUNTS UP TO 999,999,999 

IDEAL FOR BUSINESS AND PERSON- 95 

AL USE—GUARANTEED ACCURATE. 

Not a toy, Operates with only a finger 

flick, Adds. subtracts, multiplies, di- $3.04 

vides. Counts up to one billion. Pays in Penna 

for itself over and over. Ideal Gift— T stee ie 

for Business, Income Tax and School B39 Tax 

use. MONEY RACK GUARANTER 2 

Send name and address. Pay postman only $2.95 

plus postage. Beautiful rich-looking Leatherette 


Case included at no extra enst. Monex back in 10 
days if not delighted. AGENTS WANTED 


CALCULATOR MACHINE CO.. (Mfrs.) 
Box 126 Dcpt. F-99, Huntinadon Valicy, Pa. 


ENGINEERING DEGREES 


E.E. Option Electronics or Power 
Earned through Home Study 


Pacific International College of 
Arts & Sciences 
Primarily a correspondence School 
Residence classes also available 
5719-W Santa Monica Bivd. 
Hollywood 38, California 


det 
GQUN'e. 


Wn) 


set 


PACIFIC 
INTERNATIONAL 


cAs 


and 2315-0000 on 6165, 9535, and 11,865 kc. 
The DX program is on the first Friday of the 
month at 2050 and 2335; the mailbag is on the 
first and third Sunday at 2115. (WC, HO, 378, 
403, 487) 

Tahiti—Papeete has been noted at 1630- 
1705 in French with talks on 11,825 ke. (353) 

Tangier—R. Eurafrica, Tangier, has been 
testing at times on 9275 and 11,920 ke. at 1715- 
1800 in Eng., German, French, and Arabic. 
Reports go to 9 Rue de Russie, Tangier, Mo- 
rocco. (61A, 353) 

Turkey—A new Station is the National Pal- 
ance Exhibition Radio in Istanbul on 6750 ke. 
The schedule is 1000-1600 with recorded music 
and Turkish announcements. (488) 

USA—KGEI, San Francisco, has returned 
to the air on 17,800 kc. with 47.5 hours weekly 


SHORT-WAVE CONTRIBUTORS 


John Callarman (JC), Hereford. Texas 

William Christensen (VC), Philadelphia, Pa. 

Richard David (RD), Newark, Del. 

Robert Grattan, LIT (RG), Ashland, Va. 

Bob Jewell (4/), Crown Point, ind. 

Richard Morcroit (RA/), Pittsburgh, Pa. 

Tom MecGivern (741), Two Rivers. Wis. 

Vincent McGarry (VAL), Clayton, N. J. 

H. R. O'Dell (HO), Barboursville, W. Va. 

John Stammer (/S), Minot, N. D. 

Manuel Antonio De Mesquita e Sousa (1S), 
Braga, Portugal 

Peter Risse (23), Atlanta, Ga. 

Floyd Backus (26), Richmond, Va. 

J. R. Brownell (39), Vancouver, B. C. 

Anson Boice (44), New Britain, Conn. 

Grady Ferguson (59), Charlotte, N. C. 

John Beaver (61). Canon City, Colo. ; 

John Beaver (61A), Via DX plorers Radio Ass'n. 

Roger Legge (100), McLean, Va. 

J. Art Russell (149), San, Diego. Calif. 

George Cox (166). New Castle, Del. 

William bing (226), New Orleans. La. 

William Roemer (240), Bowling Green. Ky. 

James Bannister (336), Brampton, Ontario 

Larry Kramer (353), Brighton, Colo. 

Bill McEachern (363), Fort Wiliiam, Ontatio 

Ken Boord (377). Morgantown, W. Va. 

J. LP. Atendt (378), Aurora, Ill. 

L. E. Kuney (383), Detroit, Mich. 

an Wilt (386), Barberton, Ohio 

August Balbi (00), Los Angeles, Calif. 

David Eastman (407), Ashton. R. IL. 

Creed Freeman, Jr. (403), Fayetteville, N. C. 

A. R. Niblack (/20), Vincinnes, Ind. 

Werner Howald (442), Los Angeles, Calif. 

Sam McLauchlan (473), Gatineau, Quebec 

Jerry Berg (477), West Hartford. Conn. 

John Giuliani (482). Montpelier, Vt 

Wilmot Guthke (483), Charleston, S. C. 

Leon Campbell (487), Midwest, Wyo. 

A Middle Kast Correspondent (488), Cyprus 

Paul Buer (501), Harrison, N.Y. 

Algie Adams (502), Roanoke, Va. 


to Central and South America. Reports go to 
P.O. Box 15, San Francisco. (100, 377, 477) 

The Organization of American States car- 
ries Spanish on weekdays from 1915 to 1930 
s/off over WLWO, Cincinnati, 15,160 kc. 
French to Haiti may replace the Spanish on 
Sundays and/or Saturdays. (JC) 

USSR—Kicev, 11,740 ke., relays Moscow N.A. 
program from 2030 to 2200 when it switches 
into Ukrainian. The Kiev IS is given threc 
times at 2030. (JC) 

Venezuela—YVMW, Punto Fijo, a rarely 
noted station, was found on 4770 ke. at 2200- 
2230, regular Latin-American program, (23) 

A new outlet from Caracas is noted on 
15,153 ke. evenings around 2200; station s/off 
at 2230. (420) 30+ 


Always say you saw if in--POPULAR ELECTRONICS 


SAVE! Monarch STEREO Changer from OLSON! 


& TURNOVER STEREO CARTRIDGE §— “Plays both stereo and monaural dises manustiy 
& 16, 3345, 45 AND 78 RPM SPEEDS i SOROS or peeiiieniie with miemate en atten, net 
GIANT 10 RECORD CAPACITY =} ; padded, weighted turntuble rim driven by four pole 


induction motor, With turno hi-fi_erystal car- 


lus. 7 mil stylus 
lus plays 78 R.P.M 


3 No. RP-165 (ridge with dual sapphire 
é plays stereo and LP's, 3m 
-_ | 45 RPM Spindle No. RP-7 $2.37 finish with brown trim. Size: 1254" x 1034". For 
4d Mounting Base No. CA-48 $4.07 110 volts. GU cps. Shpg. wt, 15 Ibs 
————— SO Oe 
Reb: SHIELD MARK VII Magnavox 
— ” 
STEREO AMPLIFIER (2” Hi Fl SPEAKER SYSTEM 
e O88 ay 
$ Eee syT* Reg. $20.25 
38283 ,,X.. | 2 Systems $22.50 
e No, AS-404 
as 7-watt amplifiers — on 
single chassis Fre- _ s' INISIS 1% " a 
quency response 45 to 20,000 CPS + 1 Dit hE USE IO) bee eel 
speaker output 8 ohins. Controls; tone con- enpacitorsatinchen Wo ffilic. and ca: matahed 
trois for each channel; loudness control; an AeinRudicone iweelers . hata woureciiasihener 
i valance: anpute! for mneeuetls crvsta cadmium plated frame, 1” voice coil with 
phono, tuner or (ape, 3—12AX7 2- dust cover, 4” “Deep Throat’ tweeters re- 
10314”. Brushed brass control panel with highas Response. Mah ia 17 cool ens. av 5 
ras or = at . 5 hs tesp § a € ps. with 15 
contrasting beige crackle finish amplifier watt power handling capacity, Ideal for ster: 
cage. Shpg. wt. 13 Ibs. eophonic systems where two matched speaker 
sys . SPECIAL ENCLOSURE FOR ABOVE 
Amplifier Kit Tits Completely assembled, wood grain 
" hae plastic covered. Speaker board with 
+3 holes cut ont, ready to ins 
- $19 No. Shpg. wt. 26 Ibs 
KB-68 Blonde—Stock No, CA:120 | $18.95 
Williamson type_cirecuit. Response 1 Mahogany—Stock No. CA-119 
phono /tape:; crystal phono; tuner /radio: mike 
/aux magnetic phono. Output, 4. e ang 16 Superheterodyne 
ohms. 5 tubes. Size: 11%x 7” x 5”, Com- 
plete with wire and solder. Shpg wt. 10 lbs. PORTABLE RADIO 
SHIELD HORN TWEETER | &es- $19.95 $1099 


§ 
ACCESSORIES dises. Spring counter balanced pick-up arm. Beige 
Printed circuit, dual System 
a) Custom designed Magnavox 
6HQS/EL-84. 1—EZ-80. Size: 12” x 4"x inforce midrange and assure clean, crisp 
7 " sysiems are required, With instructions. 
QUALITY" 12 WATT Shpg.. wt. 8 Ihs 

Size: 22%|" x 1316" x 19 

DB 20 to 20.000 CPS. 4 inputs: magnetic ee 
3 for $31.50 


Stock No. S-307 
$895 3 for $26.50 Stock No. RA-310 
2 yatt driv led to Latest superheterodyne cir- 
e RADIO - TV no2e watt driver, soupted 10 | culi“teing 4 ion haters arsin aw 


az } « oF i Js tubes. Sensitive loop antenna, high 
Woe ae eoakee rintched ih | Reise ratio and built-in speaker assures amaz- 


grey and gold enamel. May be ing volume and practically no interference. 


TOOLS - HI-FI 
neo! ‘ Standard broadeast band (530 to 160Q_KC) 
APPLIANCES ETC of system. "Bonms. At ize: 2" x Bare Size: 64" x4” x 2%. Less batteries. Shpg. 
Pig wt. 3 lbs. 
. ’ . Le BATTERIES FOR ABOVE 
6724 volt "is"? (1 req'd) Stk. No. BA-49 $1.29 
TRANSISTOR KIT Duele tier! torecay 150,00 cao 


R $9 45 Stk. No. BA-25 A 13¢ 
ee eg. $9. i 
eee” $195. No. aS-334 OLSON Bargain Stores in 
oo VW, A 3 for $14.00 | CHICAGO. .... .4101 N. Milwaukee Ave. 
} CHICAGO........ .123 N. Western Ave. 
¥ 14 pieces. 1—oscilla- CLEVELAND........,2020 Euclid Ave. 
UP TO pai I Ge a PITTSBURGH........ .5918 Penn Ave. 
Overs, | Oe St Ue De MILWAUKEE..... ...@23 W. Michigan 

capacitor, 1—ant coil, 1—dri trans- 2 
formar, GEROGKEIS ERO Tautpur Waustora: | BUFFALO, ¢ ic qany sr a71t Main Street 


er. Shipping wt. 1 Ib. AKRONGS cbf ek Panne 73: E. Mill = 


Nationally Known Brands 
Ne IT'S EASY TO ORDER FROM OLSON’S | 
e GE e RCA e MAGNAVOX How to order: Order directly tomy this) adim toric onven ences tsey this, ae blank. Aa 


send remittance with order (include enough for postage or parcel post shipment), or if | 
e e you prefer send a $2.00 deposit with your order and Olson will ship C.O.D. for the 

balance. Mail your order to: P-29 Forge St., Akron 8, Ohio ] 
e JENSEN and many more! 


MONEY BACK GUARANTEE: Everything you order from Olson is guaranteed as 
advertised. If you are not more than satisfied, you may return merchandise for 
cash refund. 


Our $1,000,000.00 inventory includes 


2.500 Super Values in Hi-Fi’s, Stock Price | TOTAL 
Tools, Appliances, Speakers, Ampli- ag | Number Leer Each : 
fiers, Antennas, Tubes, Ete.—made 

by manufacturers such as GE, RCA, 

Magnavox, Bagen, Garrard, Univer- 

sity. Norelco, Jensen, Stewart-War- 

ner, and many others, : - —_, _ 


HERE’S OUR OFFER | - 


Here is my order for merchandise from this page. This 


Send $1.00 with the coupon at right entitles me to the 8 FREE Wholesale catalog issues, 
and we will mail you the 8 Whole- = 


sale catalog issues, one every 6 Enclosed find $1.00 for the 8 Wholesale catalog issues to 
weeks. We will deduct the $1.00 be sent to me one every 6 weeks. 

from your first order and still send 
you the remainder of the catalogs 
FREE! If you are not 100% satis- P-29 Total 
fied, return the first catalog and we 

will send you your $2.00 back 


FREE OF CHARGE! NAME - aistage 


Order from this page and we will 

send you all 8 catalogs (one every 6 ADDRESS = — TOTAL 
weeks) FREE OF CHARGE! "i 
Catalog subscription offer good only AMOUNT 


in U. S. A. and possessions CcITY_ = ZONE STATE_ 


P-29 FORGE ST. 
AKRON 8, OHIO 
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TAB’ FOR THE BEST KITS! 


POPULAR 


ELECTRONICS 
ONE CENT 


CITIZENS BAND TRANSMITTER 
$1.99 ea. two for $10.00 
tunable throurh all 22 channels 


chassis 


Kit 35 Precision Resistors 
Kit 75 Resistors 2/1 /2W 
Kit 150 Carbon Resistors 
Kit [2 Electrolytic Cond's 
Kit 65 Tubular Condensers 
Kit 500 Lugs & Eyelets 
Kit 5 Ibs, Surprise Package 
Kit 10 Transmit Mica Cond's 
Kit Glyptal & Cement 

Kit 3 Phone/Patch Xfmrs 
Kit 4 AN/Reflector Lites 
Kit 6 Insitd Tuning Tools 


Raees Order Ten Kits 
We Ship Eleven!!! 


Kit 5 Mi 


Kit 4 Re 


Buy 


12 VOLT BATTERIES. KIT BCK-1 


‘TAB” 111PA Liberty St. 


Contains components needed for Popular 


1—2N255 Power Transistor 
2—PNP Transistors 
2—NPN Transistors 


1—Ter 
10—Ter 


1—Flat Ant. Loopstick 

2—Sub-Min F, Xformers 4—Tra 
1-114” Min. Speaker 20,000 
1—Min. 365 MMF Var. Cond. 10,000 
5—Sub-Min. Controls 4,000 
1—Power Transistor Manual 2,000 


VANGUARD ELECTRONIC LABS 


Kit 5 Sub-Min Tubes 

Kit 75 Mica Condensers 

Kit 200ft Hook Up Wire Astd. 
Kit 100 Fuses. assorted 

Kit 100 Ceramic Condensers 
Kit 3 FT243 Xtal Holders 


ONE EACH ABOVE 
KIT ONLY ..... 


BATTERY CHARGER KIT 2 to 4 ABU See aua rine 2-4.6 & 
y 


SEND 25¢ FOR BONUS CATALOG 


TRANSISTOR EXPERIMENTER’S KIT!!E1tt! 


Electronics constructional 
articles. All brand new components at a tremendous saving to you!!! 
5—Sub-Min 


SALE 


BUY ONE AT OUR REGULAR LOW PRICE AND GET THE 
SECOND FOR ONLY 1¢ MORE 


with 


comnlete erys 


CITIZENS BAND RECEIVER chassis 
Complete with audio amplifier 


$9.99 oa. wo for $10.00. RADIOSONGE TELEMETERING 
TRANSMITTER complete with modulator, aneroid barometer. 
teinperature and humidity sensing elements, tunes. relay. an+ 
lenna, ete. A $50.00 value for onty $4.99 ea. two for $5.00 


Seu a) CORD 4 conductar 11% telephone cord. Extends to over 
OU ea. two far $1.00. MICROPHONE High output 
ae carban with terminal lugs. $1.49 ea. two for $1 
TRANSISTOR AUDIO AMPLIFIER. Gives up to 5OX voltage gain 
n low level sitnals. Operates on Lie volts $3.99 ea. two 
for $4.00 KIT OF PARTS for VIF radio receiver Tunabte 
from RO to 200 mekacyeles which includes U. S. satellite fre- 
quencies. $6.99 oa. kit. Two for $7.00. 
LIMITED QUANTITY_RUSH YOUR ORDER TODAY 
Remit in full. Include sufficient postace. No C.0.D." 
Box 12-E2 


croswitches 


Kit 10 Wheat Lamps 
Kit 3 Transistor Xfmrs 
Kit 8 Xtal Ose-Blanks 
Kit 4 Asstd Rectifiers 


tays 


BUILT $12 


_N. Y. 6, N. 


Electralytics 
minal Board 
minal Strips 


25—Tubular Condensers 


nsistor Transformers | 
PRI 1,000 SEC 
.500 
c.T. 8 
10 


ALL FOR ONLY $12. 
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GROVE ELECTRONIC SUPPLY COMPANY 


4103 W. BELMONT AVE. 


INCLUDE POSTAGE WITH ORDER 
SEND FOR NEW 1959 C 


ADVERTISER 

Allied Radio Corp. 

Amazing Science Fiction Stories 
American Technical Society 
Amperex Electronic Corp 
Apparatus Development Co. 
Artizans of New England 

Bailey Technical Schools. 

Barjay Co., The 

Bell Telephone Laboratories 
Berkeley Enterprises, Inc. . 
Blonder-Tonguc Laboratories 
Burstein-Applebee Co. 

Calculator Machine Co 

Capitol Radio Engineering Institute 


Career Institute 

Century Electronics Co., Inc 

Cisin, H. 

Cieveland Institute of Radio Electronics 
Cotter, Hermon E 


Coyne Electrical School 

Cutick Electronics 

Devry Technical Institute 

EIco 

Eiectronic Experimenter’s Handbook 
Elcetronic Measurements Corp 
Electro-Voice, Inc. 

Filmor Products Inc 

Garfirld Co., Inc,, Oliver 

Gaylord Products Co 

Gonset 

Grantham School of Electronics 
Greentoe Too! Co. 

Grommes—Div. of Precision Elcctronics, 
Grove Electronic Supply Company 
Gyro Electronics 

Heath Company, 

Hershe! Radio Co 

Indiana Technical College 
Instructograph Company 
International Corresparidance Schools 
Kelsey Presses 

Key Electronics Co. 

Lafayette Radio 

Lektron . 

Liberty Tube ‘Co. 

McGraw-Hill Book Co. 

Midway Company 
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CHICAGO 41, ILLIN 


SHIPPING WEIGHT—3 LBS 


ATALOG 


PAGE 


eo le 
i 


101, 102, 


104, 


Lz, 


Inc 


Hollis 23, N. ¥. 


99c 


_ BARGAIN BASEMENT 


SAVE ON THESE SPECIAL:BUYS OF THE MONTH 


tal 


7s 


WolZraJaS 4sSauly ayy SuIDguog 


¥; 


w= RADIO CONTROL Headquarters 


PARTS Relay, 4PDT, 6V $2.95; Aristo BATTERY $1 75; 
FOR SPARKY,, ROBOT #5 Motor $4.95; #4 Motor $2.45; All Parts. 
For Models FREE Sond for FCC Form 50S & Catalog “'P" 


271% Mc. Compl. w. Relay, Tube, Access. 


R/C RECEIVER Wired $8.61; « Compound Escapement 3.95 


R/C XMITTER Hi-Power HAND-HELD, compl.. $17.95; KIT 11.95 


R/C TRANSMITTER & RECEIVER KIT: 27% mc. 5S watt 2-Tube 
Simple Transm. & 2-Tube Rec. incl. Drilled Bases, Wound 9 95 
. oe 


Coil. Res.. Cond., SIGMA Relay, Instruc. 
New, 
7.65 


F: t ’ 

MANOTESTALKTE. quater iier &, Reenivas cpsssix ™ 
~wired 6.95 
2.25 


2-6V Battery Charger Kit, $4.95 . 
R/C BOOKS: Mode! Control $1; Radio Control $1; “Handbook 


RELAY CONTROL UNIT incl. Sensitive 10,000 onm Sig- 
ma Relay (11/2 Ma) Thermal Bi- 
metal Strip. Heating Element. Hi Z Audio Choke, Mini 99 
Atnico V Magnet, Ncon Lamp. Resistors, Capacitors. only c 
TUBES: XFGI. RKG61, 344. 385, 1AG4, GK4, Transistor 99 
RELAYS. 10K ohm. 2 Ma DC or L10V AC SPDT. 95¢; SPST .85 


36 WALKER ST.. P 


GYRO ELECTRONICS 23,.%75455,55: 7 
METAL LOCATOR ENTHUSIASTS 


This is for you BC-1141-( amplitter. the electronic heart 
of the famous SCR-625 oline detector. This unit is brand new 
with 2-IN5 and 1-1G6 vacuum tubes. in steel carrying case with 
handle: net weight with batteries is only ID pounds. It operates 
from internal batteries (not ineluded) and ts complete with 
schematic diagram of the whole SClR-625 detector set. Case 
measures 14” by 6 by 5” including hinged cover. Operating 
panel hinges out for easy aceess 10 interior shock mounted chassis. 
This is a J000 cycle feed frequency amplifier. brand spanking 
new, and a onee-tu-a-lifetime bargain at $5.95. Set of 3 spare 


vacuum tubes $1.00. Shipping weight 12 pounds. 
Write for free gorernment aurplua bargain bulletin 
JOE PALMER, P. O, Box 6188 CCC, Sacraments, California 


DIAGNYZERS 


ELECTRONIC TESTER 


for DO-IT-YOURSELF SERVICING 


o's. 


ADVERTISERS INDEX 


NO. 


eyo ty) 
SE Reea BRRORONE 
DW ACON NV AROHUGON 


41 


8 


COMPLETE TRAINING COURSE AND SERVICE MANUAL 
INCLUDED FREE WITH EACH INSTRUMENT 

INDISPENSIBLE—FOR TV, RADIO, HI-FI 
Appliances, Autos, Electrical Tools. Used in Home. 
Shop and Farm, Checks Radio and TV Tubes. Com. 
ponents, Voltages and Circuits, ete. 

INEXPENSIVE TO OWN, EASY TO USE 
Anyone cen do servicing with this wonderful instru. 
ment. peys for itself the first time you use it. Best 
volue 


‘or money, nothing else like it. Write Today 
APPARATUS DEVELOPMENT 


Dept. KIT Wethersfield, Conn. 


co. 


ADVERTISER PAGE NO 
Midway Welder 116 
Miller, Gustave 124 
Milwaukee School of Engineering 123 
Mosiey Electronics tne 30 
Moss Electronic, Ine 134, 3rd & 4th Cover 
National 2nd_ Cover 
National Radio Institute 3. 35, 36 
National Schools 23 
O'Brien & Harvey Jacobson, Clarence A 126 
Olson Radio Warehouse 129 
ORRadio Industries. Inc, 22 
Pacific International College 128 
Paco Electronics Co,, loc la 
Palmer, Joe 131 
Phila. Wireless Technical Institute 100 
Picture Tube Outlet 124 
Popular Electronics Classified 126 
Popular Electronics Subserintions 128 
Port Arthur College 20 
Progressive “'Edu-Kits'’ nc 413 
Quality-Electronics 112 
RCA Institutes. Inc 18, 19 
Radio Shack Corp. 127 
Radio-Television Training Schoot gaye +s 25 
Rek-O-Kut Co. tne 99 
Rinchart & Co., Inc 121 
Steep-Learning Research Ass'n 26 
Spera Electronics Supply 5 120 
Sprayberry Academy of Radio-Television 31 
Springfield Enterprises 24 
Standard Line Electric Company 109 
Surplus Center 106 
Sylvania Electric Products tne 16 
“TAB! 130 
U. S. Aire Force 107 
UU. S. Army 27 
University Loudspeakers, Ine 34 
Valparaiso Technical Institute 112 
Vanguard Electronic Labs 130 
Van Nostrand Company, Inc., D 9 
Video Electric Company, . 12 
Weathers Industries : 39 
Western Radio 118, 120 
Whitehall Laboratories +. 416 
World Radio Laboratories 125 


Xceilite, Incorporated 
Zalytron Tube Corporation 


Always say you saw it in—POPULAR ELECTRONICS 


WWW. amerniegarsadinnigtarv.com 


RATE: 50¢ per word. Minimum 
ELECTRONICS, 1 Park Ave., New York I6, N. Y. 


FOR SALE 


TUBES-TV, Radio, Transmitting and Industrial Types At Sensibly 
Low Prices. New, Guaranteed 1st Quality Top Name Brands Only. 
Write For Free Catalog or Call WAlker 5-7000, Barry Electronics 
Corp., 512 Broadway, New York 12N, N. Y. 


DIAGRAMS for repairing radios $1.00, Television $2.00. Give 
make, model. Diagram Service, Box 672-PE, Hartford 1, Conn. 


GOVERNMENT Surplus Receivers, Transmitters, Snooperscopes, 
pa opolls Reflectors, Picture Catalog 10¢. Meshna, Malden 48, 
ass, 


GOVERNMENT Sells—-Surplus Electronics; Walkie-Talkies; Test 
Equipment; Oscilloscopes; Radar; Sonar; Surplus Aircraft; Boats; 
Jeens, Misc.—You buy direct now from U. S. Government Depots 
at fractions of Army and Navy costs—Send for bulletin ‘‘Depot 
List & Procedure’ $1.00. Box 8-PE, Sunnyside 4, N. Y. 


TRADE-IN Television Sets $11.95 Plus Shipping. Jones TV, Sana- 
toga, Pa. 


TRANSISTORS For Beginners. At last a treatment of transistors 

you can easily understand. Clearly describes in simple 

language transistor action, amplification, biasing, NPN and 

PNP transistors, etc. Completely diagrammed. A must for be- 

el P. Polton, 3702 E. Oakwood, South Milwaukee, 
isconsin. 


TELEVISION & Radio Tubes, Parts and Supplies. Guaranteed. 
ie ood Tube Co., Inc., 284 Lafayette St., Rahway, New 
ersey, 


TRANSISTORIZED Pocket F-M Radio, Ekeradio, 650 North Fair 
Qaks, Pasadena, California. 


FM Tuners, 88-108 megacycles, 4 tubes complete, $12.95. 
Grutman, 1 E. 167 St., New York 52, N. Y. 


WHOLESALE Prices transistor supplies, Stereo, Hi-Fi amplifiers, 
Changers, speakers, Eico kits, tubes. Schaak Electronics, 3867 
Minnehaha Ave., Minneapolis 6, Minnesota. PA 9-8382. 


TRADE-IN TV $6 up, also color, write Justis, Newport, Delaware. 


DIAGRAMS for Surplus Electronics. Stamp for list—Alvaradio, 
P. 0. Box 151, No. Hollywood, Calif. 


CRYSTAL Radio Experimenters, Write to Hutet, 305 Hope, Lake- 
wood, New Jersey. 


200,000 VOLT 142 Microamperage D.C. Motor Generator Kits 
$19.50. For Education Research or Display Purposes. Morris & 
Lee, 439 Elm, Buffalo 3, N. Y. 


ELECTRONIC Projects—Organs, Timers, Counters, Etc. $1 each. 
List free. Parks, Box 1665A, Lake City, Seattle 55, Wash. 


LABORATORY Instruments, Surplus Electronics: Engineering, 
Farhills, Box 26X, Dayton 19, Ohio. 


FREE Catalog—Inexpensive Fluorescent Fixture Kits, Parts, etc. 
Shoplite, 650E Franklin, Nutley 10, New Jersey. 


BUY Surplus Jeeps, tractors, winches, pumps, tools, hydraulics, 
electronics, boats, typewriters, generators, wholesale direct 
from government. List and procedure $1.00. Aviation Surplus, 
Box 8-ZD, Thomasville, Penna. 


SIMPLE, inexpensive, precision analogue computer—adds, mul- 
tiplies, etc., electronically. Plans, instructions, $1.00. Pana- 
computer, Carnegie Tech, Pittsburgh, Pa. 


$50 TRANSISTOR Radio $23.95, Soldering Gun $8.95 C.0.D., 
Electronic Hypnotizer $19.95. Transworld Export, Box 929, 
Indio, California. 


“20 DISTANCE Crystal Set Plans’? handbook, translator experi- 
ments and catalog--30¢. Laboratories, 1131-L Valota, Redwood 
City, California. 


TRANSISTOR Experimenters: Amazing original circuit. Ciardi, 
1119A Luzerne, Scranton, Pa. 


February, 1959 


10 words prepaid. April issuc closes 


1 ELECTRONICS MARKET PLACE 


February 5th. Send order and remittance to: POPULAR 


MAGNETIC Amplifiers—fastest growing field in electronics! A 
treatment anyone can understand and a ‘‘must’’ for the in- 
formed man. $1.00 Minnetonka Engineering Co., R. 4, Excelsior, 
Minn. 


KITS Assembles send 10¢ (refundable) for information to: 
Ekec, 2213 Rayor, Cheyenne, Wyo. 


QUALITY one tube radio wired, complete with batteries, tube. 
$6.95 Ppd. Electro-Mechanical Company, Springboro, Ohio. 


WANTED 


CASH Paid! Sell your surplus electronic tuves. Want unused, 
Clean transmitting, special purpose, receiving, TV types, mag- 
netrons, klystrons, broadcast, etc. Also want military & com- 
mercial tab test and communications gear. We swap too, for 
tubes or choice equipment. Send specific details in first letter. 
For a fair deal write, wire or telephone: Barry, 512 Broadway, 
New York 12, N. Y. WAlker 5-7000. 


MERCURY, Platinum, Silver, Precious Metals. Ores Assayed. 
Mercury Refiners, Norwood, Massachusetts. 


CYLINDER and old disc phonographs. Edicon Conqueror, Idelia, 
and Oratorio models. Berliner Gramophones and Zono-0-phones, 
Columbia cylinder Graphophones, and Coin-operated cylinder 
Phonos. Want old catalogues and literature on early phonos 
prior to 1919. Will pay cash or trade late hi-fi components. 
Popuiar Electronics, Box 50, 1 Park Ave., New York 16, N. Y. 


WANTED, ARN-14c, ARN-30, ARC-15, OMNI Sets, and components. 
CRT-3 Victory Girls, AS313B Loops, ARC-12, 51R2-3, 17L3-4, 
1882-3, R-388/URR, BC-348, Testsets, ‘'Top Dollar Paid.” Bill 
Slep, W4FHY, Box 178, Eilenton, Florida. 


HIGH-FIDELITY 


SY 


HI-Fl Interest you? Write for Free 20 page H. H. Scott Com- 
ponent Catalog. H. H. Scott Inc., Dept. PP-2, 111 Powdermill 
Road, Maynard, Mass. 


DISGUSTED with ‘‘Hi’ Hi-Fi Prices? Unusual discounts on your 
High Fidelity Requirements. Write Key Electronics, 120 Liberty 
St., New York 6, N. Y. EVergreen 4-6071. 

HI-Fl Haven, New Jersey’s newest and finest sound center. 
Write for information on unique mail order plan that offers 
professional advice and low prices. 28 Easton Avenue, New 
Brunswick, New Jersey. 


TV Tape Recorder. Correspondence course and home construction 
details. Build your own Television Recorder. Complete course 
and construction details $18.75. C. Carrier Co., 5880 Hollywood 
Bivd., Hollywood 28, Calif. 


UNUSUAL Values. Hi-Fi components, tapes and tape recorders. 
Free catalogue PE. Stereo Center, 51 West 35 St., N. Y. C. 1. 


INVENTIONS WANTED 


INVENTIONS wanted. Patented: unpatented. Gicbal Marketing 


Service, 2420—77th, Oakland 5, Calif. 
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TAPE & RECORDERS 


RECORDERS, Hi-Fi. Free wholesale catalogue. 
East 88 St., N.Y.C. 28. 


HIGHEST Trade-In Allowances Toward Ampex, Concertone, Crown, 
Ferrograph, Presto, Pentron. Components. Accessories. Catalog. 
Boynton Studio, 10-PE Pennsylvania, Tuckahoe, N. Y. 


RECORDERS, Tape Decks, Stereo Tapes, , Accessories, Excellent 
Values, Catalogue. Efsco, 270E Concord, West Hempstead, N. Y. 


Carston, 215-P, 


TAPE Recorders, Hi-Fi Components, Sleep “Learning Equipment, 
Oressner, 


Tapes. Unusual Values. 69-02F, 174 


St., Flushing 65, N. Y. 


Free Catalog. 


INSTRUCTION 


CODE Courses to enable passing Radio Amateur examinations 
designed and tape recorded by former U.S.N. Operator and R.R. 
Telegrapher. Both sides 71200’ reels. Learning to Six W.P.M. 
or Six to Sixteen W.P.M. Response enables reduction to $3.98 
each. Postpaid in U.S.A. Elham Inc., P.O. Box 98, Hawthorne, 
California. 


USED Correspondence Courses, Educational Books Bought, Sold. 
Catalog Free. Vernon, Summerville, Ga. 


COMPLETE Your High School at home in spare time with 62- 
year-old school. Texts furnished. No Classes. Diploma. Infor- 
mation booklet free. American School, Dept. X236, Drexe! at 
58th, Chicago 57, Iflinois. 


MATHEMATICS. Home Study. Elementary through university 
levels. UCSM, Philadelphia 26, Pennsylvania. 


CODE Courses to enable passing Radio Amateur examinations. 
Designed and tape recorded by former U.S.N. Operator and 
R.R. Telegrapher. Both sides 771200’ reels. Learning to Six 
W.P.M. or Six to Sixteen W.P.M. Response enables reduction to 
$3.98 each. Postpaid in U.S.A. Elham Inc., P.O. Box 98, Haw- 
thorne, California. 


WATCHMAKERS', Jewelers’ 
from $25.00. Catalog (100-pages), 
Culver City, California. 


COMPLETE Correspondence Course in Radio, , TV, & Electronics. 
Only 12 sections. Inciudes 1st Class License Prep. Very low 
ae Ascot School of Electronics, Box 29092, Los Angeles 29, 
alif. 


ea Watchmaking courses 
25¢. Bengale Wholesalers, 


MISCELLANEOUS 


YOUR classified message placed right here will attract the 
attention of more than 265.000 Electronic hobbyists, experi- 
menters and Hi-Fi enthusiasts. You'll get fast results. For full 
details, write to Martin Lincoln, Popular Electronics, One Park 
Avenue, New York 16, New York. 


LEARN While Asleep with amazing new Electronics Educator 
endless tape recorder. Details free. Research Association, 
Box 24-S, Olympia, Wash. 


WORLD'S Largest Electronic Parts Catalog. New 1959 edition. 
Over 150,000 standard items sold through parts distributors at 
your fingertips. Complete product descriptions, specifications, 
Prices: 11,500 illustrations, 1,536 pages. Used by hams, hobby- 
ists, experimenters everywhere. Only $3.50 from local radio- 
TV parts distributors, or send check/moncy order direct. Radio- 
Electronic Master, 58 Madison Avenue, Hempstead, N. Y. Free 
24-page Panel- Flashlight Lamp Chart with Direct Order. 


RADIO Workbench is devoted entirely to electronics for builder- 
experimenters. Latest issue 25¢. Radio Workbench, Carlsbad, 
New Mexico. 


LP Records, Stereodiscs, Stereotapes, 20% 
306. SWRS, 1108 Winbern, Houston, Texas. 


COMPLETE Instructions for repairing your TV. Guaranteed | to 
save many service calls. Send TV manufacturers and model 
number. Enclose $2.00 for instructions. Connecticut Electron- 
ics, Milford, Conn. 


SCHEMATIC, Repair Instructions, HiFi’s, T.V.'s, Radios, Phono- 
graphs, Tape Recorders. 99¢. Send make, model number. ‘‘Ra- 
dio Coop,’’ Box 5938, Kansas City 11, Missouri. 


NEW Organ Builders Manual—Guide to assembling your own 
electronic organ. 123 pages, profusely illustrated. $2.00 post- 
paid. Electronic Organ Arts! Box 41084, Los Angeles, Calif. 


Discount Catalog 


SHOPPING GUIDE 


Classified 


A HANDY REFERENCE TO PRODUCTS AND SERVICES NOT NECESSARILY ELECTRONIC, BUT OF WIDE GENERAL INTEREST. 


BUSINESS OPPORTUNITIES 


VENDING Machines—No Selling. Operate a route of coin ma- 
Chines and earn amazing profits. 32-page catalog free. Park- 
way Machine Corporation, Dept. 12, 715 Ensor St., Baltimore 2. 
Md. 


MAKE $25-$50 Week, Clipping newspaper ilems for publishers. 
Some worth $5.00 each. Particulars free. National, 81-PE, 
Knickerbocker Station, New York City. 


FREE Book ‘505 Odd Successful Businesses.” 
cific-PPY, Oceanside, California. 


YOUR Own Income Tax Business Tax Service. Licensed training. 
Union Institute, Hoboken 3V, N. J. 


EARN extra cash! Prepare advertising postals. Langdon’s, Box 
411072, Los Angeles 41, California. , a Se 


EARN Extra money ‘selling ad advertising book matches. Free sam- 
ples furnished. Matchcorp, Dept. MD-29, Chicago 32, IN. 
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Work home. Pa- 


PHOTOGRAPHY for Pleasure or profit. Learn at home. Practical 
Basis training. Long established school. Free booktet. Ameri- 
can School of Photography, 835 Diversey Parkway, Dept. 2254, 
Chicago 14, Iflinois. 


DETECTIVES——Experience unnecessary. 
Wagoner, 125-Z West 86th, N. Y. 


OPERATE Profitable mailorder business!! 
West Vernon, Phoenix, Arizona. 


EXTRAORDINARY Opportunity! 
Remarkable Book Shows How. 
177, New Jersey. 


MAILMAN Brings us $150 Daily. Opcrate home Mail Order Busi- 
ness. Write Publicity, Box 727ZE, Katamazoo, Michigan. 


MAKE $25-$50 Week, clipping newspaper items for publishers. 
Some clippings worth $5.00 each. Particulars free. National, 
81-DG, Knickerbocker Station, New York. 


AMATEURS and Professionals—Extra Cash from your photos, 
Become a member of our world wide photo agency and enjoy 
innumerable benefits. Send your 8x10 photos for presentation 
to world markets and only $1.00 for membership number and 
informative letter. Limited offer. Photo-World, 538 North Fed- 
eral, Fort Lauderdale, Florida. 


Always say you saw it in—POPULAR ELECTRONICS 


Detective Particulars. 


Write: Bond, 1637-X 


Retire Now! 
Free Details. 


lead teisurely Life. 
Belmont, Wyckoff 


WWW. amexrieganadimnaistarv.com 


YOUR Own home-operated business! Take over your area as our 
Service Distributor keeping stores supplied. Nationally adver- 
tised 28-year-old line pays you 6624% mark-up. Less than 
$100 for merchandise starts you. For samples, highly success- 
ful plan, write Novo, Inc., 1168-P Milwaukee, Chicago 22, III. 


FREE-Lance Photographers register now. No obligation. For 
application write Accredited Press, Inc., Lawrence 6, New York. 


$30-$60 WEEKLY Addressing Envelopes at home. Instructions $1. 
(refundable). Reiss, 210 Fifth Ave., Suite 1102-M, New York 10. 


STAMPS & COINS 


COIN Magazine. 200 pages. Sample 40¢. Scrapbook, 7328 Mil- 
waukee, Chicago 48. 


1000 DIFFERENT Worldwide Stamps $1.25. Valued over $20.00. 
Universal, Box 6, Kenosha 18, Wisconsin. 

100 LARGE U.S. Commemoratives—only aoe with approvals. wm. 
Rice, 87 Washington Ave., Kingston 41, N. Y. 


UNITED Nations. Five alierent 10¢. sate “Anderson, 1112 
Harrison, San Francisco 3, Calif. 

77 DIFFERENT U.S., 
Slovakia, all 60¢ Approvals. 
Chicago 51. E . 
NEW! 1959 Bargain American Coin Catalogue! Revised Prices! 
Only 25¢. Write! Sullivan, 128EA East Fourth St., St. Paul 1, 
Min1esota. 

508 DIFFERENT Worldwide from Madagascar, Macao, Guinea, 
etc.. cataloging over $15.00 on 35¢. Approvals. Littleton Stamp 
Company, Littleton Q17, New Hampshire. 


U.S. Stamps. Giant Bargain Catalog—15¢. 
Maidenlane, NYC 38. 


100 Different China, 25 Different Czecho- 
Leonards, 1143M, North Keeler, 


Raymax, 35-VZD 


EMPLOYMENT INFORMATION 


JOBS—-High Pay; USA, So. America, The Islands. All trades. 
Many companies pay fare. Write Dept. 71N, National Employ- 
ment Information, 1020 Broad, Newark, N. J. 


JOBS Overseas! Janecek Development Co., 
New York 55, N. Y. 


1093 Hub Station, 


PLASTICS 


NEW Liquid Casting Plastic clear, colors. Embed real flowers, 
minerals, biological specimens, delicate instruments, elec- 
tronic parts. Also cold-setting resin and fiberglass for laminat- 
ing, casting, molding, coating. Manual 25¢. Castolite, Dept. 
B-108, Woodstock, tilinois. 


MISCELLANEOUS 


WHY not be the person you wish to be, realizing the fulfillment 
of your desires? Good things are attracted to you when you 
know and apply the rules. Read: Man, God’s Helpmate $1.25; 
Using The Magnetic Forces of Your Mind $3.00 postpaid. 1.P. 
Society, Dept. Z, P.O. Box 42187, Los Angeles 42, California. 
(In Calif. add 4% sales tax.) 

Good Barbell 


BARBELLS. Courses, Apparatus. Catalogue 10¢. 
Co., Dept. D, Siloam Springs, Arkansas. 


THE Law of Life Revealed and How to Apply it, $1.00. The 
Open Way, Celina, Tennessee. 


“WINEMAKING; Beer, Ale Brewing."’ Illustrated. $2.00. Many 
others. Eaton Books, Box 1242-C, Santa Rosa, California. 


PRINTING Presses, Type, Supplies, Lists 4¢. Turnbaugh Service, 
Mechanicsbure, Pa. 


FLYING Saucers Latest Reports, Articles. Subscribe for “The 
Saucerian’’ magazine. Six issues $2.00. Saucers, Dept. 5, Box 
2228, Clarksburg, West Va. 


ENGINES OHV V8's. All Popular Makes. 1956, 1959. 
Enterprises, , 1015, West 17th, Texarkana, Texas. 


YOUR classified message placed right here will attract the at- 
tention of more than 265,000 purchasers. You'll get fast results. 
For full details, write to Martin Lincoln, Popular Electronics, 
One Park Avenue, New York 16, N.Y. 


Ledbetter 


HYPNOTIZE . . . One Word .. . One fingersnap, on stage. 
Satisfaction—or refund. $2. Hypnomaster, 846-S8 Sunnyside, 
Chicago 40. : 

COBRA. Self-Defense street- fighting tricks. Designed to help 


peaceful adults. $2. Gaucho, 846-S8 Sunnyside, Chicago 40. - 


AMERICAN Overseas Jobs. High Pay. Men, Women. Transporta- 
tion Paid. Free Information. Write: Transworld Information 
Service, Dept. FZ, 200 West 34th St., New York 1. 


ELECTRONICS Jobs. We place men in industrial electronics 
companies. National service. Write, giving training and experi- 
ence, to Keystone Associates, 927-15 N.W., Washington 5, D.C. 


PHOTOGRAPHY—FILM 
EQUIPMENT, SERVICES 


FREE! Blackhawk’s big sale catalog 8mm., 16mm. movies, 2% 
2” color slides. Biggest selection anywhere! Projectors, cam- 
eras, supplies—big discounts! Get free, every three weeks, 
12-page newspaper size bargain list! Blackhawk Films, Daven- 
port 24, lowa. 


ALASKA-Hawaii-Yosemite-or Yellowstone. Eight Colorslides $1.00. 
Eddings, Roberts Avenue, Corning, N. Y. 
5,000 8mm.-16mm. Films, Equipment. 
national, Greenvale, New York. 7 


ABSOLUTELY highest quality professional double weight enlarge- 
ments at dealers prices. 5x7, 32¢; 8x10, 39¢; 11x14, 85¢. No 
extra charge for cropping or dodging. New negative ‘trom your 
phoio 60¢; Minimum order $1.00. 25% discount on Kodacolor 
processing. 20% discount on Developing By Kodak. Foto Por- 
trait Co., 1172-E Ogden Ave., New York City 52. 


MESTON'S the preferred 35mm color slides. Top quality, biggest 
library, best package. Exciting Preview Package four slides 
hermetically sealed in plastic plus 80 page catalog, only $1.00. 
Meston’s Travels, Dept. PE, 3801 N. Piedras, El Paso, Texas. 


February, (959 


Free catalogues. Inter- 


SONGPOEMS And Lyrics Wanted! Mail to: Tin Pan Alley, Inc., 
1650 Broadway, New York 19, N.Y. 


PHONOGRAPH Records cheap, postpaid. Catalogue. 
Box 242-R, Williamsport, Penna. 


BINOCULAR specialists, all makes repaired. Authorized Bausch 
Lomb, Zeiss, Hensoldt, Bushnel! dealer. Tele-Optics, 5514 Law- 
rence, Chicago 30, [Ilinois. 


OPTICAL Bargains—Request Free Giant Catalog ‘'CJ."" 96 pages 
—Astronomical Telescopes, Microscopes, Lenses, Binoculars, 
Kits, Parts. Amazing war surplus bargains. Edmund Scientific 
Co., Barrington, New Jersey. 


Paramount, 


The 265,000 people who purchase Por- 
ULAR ELECTRONICS are always in the 
market for a good buy. So if you have 
something to sell, let POPULAR ELEC- 
TRONICS readers know about it through 
our classified columns. It costs very lit- 
tle; just 50¢ a word. Minimum mes- 
sage: 10 words. For further informa- 
tion write: 


Martin Lincoln 


POPULAR ELECTRONICS 
One Park Avenue 
New York 16, New York 
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RCA RADIATION COUNTER 


MADE TO SELL FOR ie OFFERED FOR ONL Y $ 


INDICATES 
RADIOACTIVITY 
IN 3 WAYS! 


1—BY NEON 
2—BY PHONE 
3—BY METER 


RCA WEAWS 
SsGER rOUNTEE 


(Much less than cost 
of Manufacture.) 


ATs 


@ Employs the extra sensitive 6306 Bismuth Type 
Geiger Counter tube. Sensitivity is .015 Roentgens 
per hour (1 MR/HR = 6600 counts per minute). 


@ Three counting ranges: 0-200/2,000/20,000 counts 
per minute. 


e@ Handy reset button. 


@ Ideal for survey work because the complete unit 
weighs only 5% lbs. 


@ Sight and sound indications by neon flashes and 
headphone. Then when an indication is obtained 
you switch to meter reading for exact measure- 
ments. 


jp Decontamination easy with damp 
cloth applied to the weather- 
proofed aluminum case. 


@A radioactive specimen 
is included for instru- 
ment checking and ex- 
periments. 


{@ Included at no extra charge — US. Atomic Energy 
Commission booklet titled ‘Prospecting with a 
Counter.” 


Endless experiments and discoveries in the new exciting field of nuclear energy are made possible when you 
acquire this finely built and engineered device. In the past, a rugged counter which was suitable for the pros- 
pecting of radio-active ores such as uranium, thorium and radium, was unsuitable for laboratory work due to the 
inability of combining accuracy with ruggedness. Conversely, a laboratory counter, while being extremely sensi- 
tive, could not withstand use in the field where it would be subjected to abuse and abnormally hard knocks. 


The Model WF-11AWB combines the laboratory and field counter in one rugged instrument. The use af phones 
and a visible lamp permits the aperator greater freedom af aperatian as he na langer has to keep his eyes 


an a relatively small indicator. 


In the laboratary where determinatians af intensity (counts) af a reading are necessary, the WF-1TAWB pra- 
vides sensitivity far surpassing many laboratory counters. 


SPECIFICATIONS 


Three counting ranges are available: 

0-200 counts per minute—used in casmic ray and extremely 
low activity determinations. 

0-2,000 counts per minute—used for average activity and 
normal work. 

0-20,000 counts per minute —used for tracer and high 
activity determinations. 


High accuracy is assured by the handy reset button, located 
on the frant panel, which permits compensation for vari- 
ations of battery valtages and background count. 


A rugged weather-proof aluminum case houses this light 
economical unit. The batteries will provide over 200 hours 
of intermittent operation from the two 67% volt batteries 
and 50. hours fram the three flash light 750 


Comes with complete set of batteries, carrying strap, $ 
Ancona radioactive specimen and A.E.C. book- 


tet. Only .. 


SHIPPED ON APPROVAL 
NO MONEY WITH ORDER — NO C 0. D. 


MOSS ELECTRONIC, INC. DEPT. D-550 
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TRY FOR 10 DAYS 


before you buy! 


then if satisfactory pay in easy, interest free, 
monthly payments. See coupon below. 


Superior's New 
Model 82 


TEST ANY TUBE 


@®) 


Burn the filament 
selector switch to posi- 
tion specified. 


@ 


FEATURES: 


e Tests over 600 tube types. e Tests OZ4 and 
other gas-filled tubes. e Employs new 4” meter 
with sealed air-damping chamber resulting in 
accurate vibrationless readings. e Use of 22 
sackets permits testing all popular tube types 
and prevents possible obsolescence. e Dual 
Scale meter permits testing of low current 
tubes. e 7 and 9 pin straighteners mounted on 
panel. « All sections of multi-element tubes 
tested simultaneously. e Ultra-sensitive leak- 
age test circuit will indicate leakage up to 5 
megohms. 


STANDARD PROFESSIONAL 


TUBE TESTER 


Superior's 
Mew Model 
TW-1) 


© Tests all tubes, including 4, 5, 6, 7, 
Octal, Lockin, Hearing Aid, Thyratron, 
Miniatures, Sub-miniatures, Novals, Sub- 
minars, Proximity Fuse Types, etc. 


e Uses the new self-cleaning Lever Ac- 
tion Switches for individual element test- 
ing. All elements are numbered according 
to pin-number in the RMA base number- 
ing system, Model TW-11 does not use 
combination type sockets. Instead indi- 
vidual sockets are used for each type of 
tube. Thus it is impossible to damage a 
tube by inserting it in the wrong socket. 


© Free-moving built-in roll chart provides 
complete data for all tubes. Printed in 
large easy-to-read type. 


We invite you to try before you 
buy any of the models described 
on this page, the preceding 
page and the following pages. 
If after a 10 day trial you are 
completely satisfied and decide 
to keep the Tester, you need 
send us only the down payment 
and agree to pay the balance 
due at the monthly indicated 
rate. 


NO INTEREST 
‘OR FINANCE 
CHARGES ADDED! 


If not completely satisfied, you 
are privileged to return the Tester 
to us, cancelling any further 
obligation. 


SEE OTHER 
SIDE 


CUT O@8T AND MAIL TODAY! > 


A truly do-it-yourself type 


TUBE TESTER 


IN 10 SECONDS FLAT! 


Insert it into a num- 
bered socket as desiz- 
nated on our chart 
(over 600 types in- 
cluded). 


THAT'S ALL! Read emission quality direct on bad-good meter scale. 


Press down the qual- 
ity button — 


® 


Model 82—Tube Tester 
Total Price sone ove $96.50 


Terms: $6.50 after 10 day trial, 
month for 5 


Production of this Model was delayed a full 
year pending careful study by Superior's en- 
gineering staff of this new method of testing 
tubes. Don't jet the low price mislead you! 
We claim Model 82 will outperform similar 
looking units which sell for much more—and 
as proof, we offer to ship it on our examine 


before you buy policy. 
$ 50 
Net 


then $6.00 per 


months. 


Model 82 comes complete. 
housed in portable, hand- 
rubbed oak cabinet with re- 
movable cover. Only 


NOISE TEST: Phono-jack on front panel 
far plugging in either phones or external 
amplifier detects microphonic tubes or 
noise due to faulty elements and loose 
internal connections. 
EXTRAORDINARY FEATURE 

SEPARATE SCALE FOR LOW-CURRENT 
TUBES Previously, on emission-type tube 
testers, it has been standard practice to 
use one scale for all tubes. As a result, 
the calibration for low-current types has 
been restricted to a small portion of the 
scale. The extra scale used here greatly 
simplifies testing of low-cur- 


rent types. $ 
Housed in hand-rubbed ook 47: 
cabinet Net 


Mode! TW-11—Tube Tester 
Total Price $47.50 


Terms: $11.50 after 10 day 
trial, then $6.00 per month for 
6 months. 


M. Steir 
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Pete 


OSS ELECTRONIC, INC. 
Dept. D-550 3849 Tenth Ave., New York 34, N.Y. 


Piease send me the units checked on approval. If completely satisfied | will pay on 
the terms specified with no interest or finance charges added. Otherwise, | will return 
after a 10 day trial positively cancelling all further obligation. 


OQ RCA RADIATION COUNTER 
Total Price $47.50 
$11.50 within 10 days. Balance $6.00 
monthly for 6 months. 


O Mode! 82 oe Total Price $36.50 
$6.50 within 10 days. Balance $6.00 
monthly for 5 months. 


O Modei TW-1i_ .. __. .Total Price $47.50 
$11.50 within 10 days. Balance $6.00 
monthly for 6 months. 


CD Model 77 -... ...Total Price $42.50 
$12.50 within 10 days. Balance $6.00 
monthly for 5 months. 


0 Model TV-504.. .Total Price $47.50 
$11.5@ within 10 days. Balance $6.00 
monthly for 6 months. 
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SHIPPED ON APPROVAL 
NO MONEY WITH ORDER — NO C 0. D. 


Model 77—Vacuum Tube Voltmeter 


Total Price $42.50 


Terms: $12.50 after 10 day trial, 
then $6.00 per month for 5 
months. 


Model TV50-A—Genometer 
Total Price $47.50 


Terms: $11.50 after 10 day trial, 
then $6.00 per month for 6 
months 


murarie’ s 


Modal a7 


WITH NEW 6” 


e Extra large meter scale enables us to print 
all calibrations in large easy-to-read type. 


e Employs a 12AU7 as D. C. amplifier and 
two 9006’s as peak-to-peak voltage rectifiers 
to assure maximum stability. e Meter is 
virtually burn-out proof. The sensitive 400 
AS A DC VOLTMETER: The Model 77 is in- 
dispensable in Hi-Fi Amplifier servicing and 
a must for Black and White and color TV 
Recelver servicing where circuit loading can- 
not be tolerated. 
AS AN ELECTRONIC OHMMETER: Because 
f its wide range of measurement leaky ca- 
pacitors show up glaringly. Because of its 
Sensitivity and low loading, Intermittents 
are easily found, isolated and repaired. 
AS AN AC VOLTMETER: Measures RMS 
values if sine wave, and peak-to-peak value 
if complex wave. Pedestal voltages that de- 
termine the ‘‘black’’ level in TV receivers 
are easily read. 


VACUUM TUBE VOLTMETER 


FULL-VIEW METER 


Compare it to any peck-to-peak V. T. V. M. made by any other manufacturer at any price! 


micro-ampere meter is isolated from the 
measuring circuit by a balanced push-pull 
amplifier. e Uses selected 1% zero tempera- 
ture coefficient resistors as multipliers. This 
assures unchanging accurate readings on all 


ranges. 
SPECIFICATIONS 


¢ DC VOLTS—0 to 3/15/75/150/300/750/ 
1,500 volts at 11 megohms input resistance. 
e AC VOLTS (RMS)—0 to 3/15/75/150/ 
300/750/1,500 volts. e AC VOLTS (Peak to 
Peak)—0 to 8/40/200/400/800/2,000 volts. 
e ELECTRONIC OHMMETER—0 to 1,000 
ohms /10,000 ohms/100,000 ohms/1 meg- 
ohm/10 megohms /100 megohms/1,000 meg- 
ohms. e DECIBELS: ‘-10 db to + 18 db, 
+ 10 db to + 38 db, + 30 db to + 58 db. 
All based on 0 db = .006 watts (6 mw) into 
a 500 ohm line (1.73v). e ZERO CENTER 
METER—For discriminator allgénment with 
full scale range of 0 to 1.5/7.5/37.5/75/ 
150/375/750 volts at 11 megohms input re- 
sistance. 


Comes complete with operating instructions, probe leads, ne stream- SA 230 
ned carrying case, Operates on 110-120 volt 60 cyele. Only........ Net 


Superior’s New Model TV-50A GENOMETER 
a = j 
7 Signal Generators in One! 


M R.F. Signal Generator for A.M. 
M R.F. Signal Generator for F.M. 
Audio Frequency Generator 

M Marker Generator 


M Bar Generator 
Color Dot Pattern Generator 
M Cross Hatch Generator 


This Versatile All-Inclusive GENERATOR Provides ALL the Outputs for Servicing: 
@ A.M. RADIO @ F.M. RADIO @ AMPLIFIERS @ BLACK AND WHITE TV @ COLOR TV 


R. , SIGNAL GENERATOR: 100 Kilo- 
cycles to GO Megacycles on fundamentals 
and from 60 Megacycles to 180 Mega- 
cycles on powerful harmonics. 


VARIABLE AUDIO FREQUENCY GEN- 
ERATOR: Provides a variable 300 cycle 
to 20,000 cycle peaked wave audio signal. 


MARKER GENERATOR: The following 
markers are provided: 189 Kc., 262.5 Kc., 
456 Kc., 600 Kc., 1000 Kc., 1400 Kc., 1600 
Ke., 2000 Kce., 2500 Kc., 3579 Ke., 4.5 
Mc., 5 Mc., 10.7 Mc., (3579 Ke. is the 
color burst frequency) 


TRY FOR 10 


eateries: | 


BUSINESS 


No Postage Stomp Necessary if Mailed in the U. S. 


REPLY CARD 


FIRST CLASS 


Permit No.61430 
New York, N. Y. 


VIA AIR MAIL 


BAR GENERATOR: Pattern consists of 
4 to 16 horizontal bars or 7 to 20 verti- 
cal bars. 

DOT PATTERN GENERATOR (FOR 
COLOR TV): The Dot Pattern projected 
on any color TV Receiver tube by the 
Model TV-50A will enable you to adjust 
for proper color convergence. 

CROSS HATCH GENERATOR: The pat- 
tern consists of non-shifting horizontal 
and vertical lines interlaced 


to provide a stable cross- 4 
natch effect. ATR. 
Complete with shielded leads 


DAY Sin 
THEN if satisfacto 


pay in easy, interest free, monthly 
Payments. See coupon inside. 


We invite you to try before you 
buy any of the models described 
on this and the preceding pages. 
If after a 10 day trial you are 
completely satisfied and decide to 
keep the Tester, you need send us 
only the down payment and agree? 
to pay the balance due at the 
monthly indicated rate. (See other 
side for time payment schedule 
details.) 


NO INTEREST 
OR FINANCE 


POSTAGE WILL BE PAID BY — 
MOSS ELECTRONIC, INC. 
3849 TENTH AVENUE 
NEW YORK 34, N.Y. 


a ee La aa. 


CHARGES ADDED! 
lf not completely satisfied, you 
ore privileged to return the Tester 


to us, cancelling any further 
obligation. 


SEE OTHER 
SIDE 


CUT OUT AND MAIL TODAY! 


=" 


